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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMMa mo XuMHM A7 OOYYArOIIUXCS € 3aJ€PKKOU MCUXHUYECKOTO
pazButusa (nanee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBJICHA B
cooTBeTCTBHH C @DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM
ocHoBHOTO o01ero oopazosanus (ITpuka3z Munnpocsenienust Poccuun ot 31.05.2021 r.
No 287, 3apeructpupoBan MunucrepctBoM roctuun Poccuiickoii ®Denepanuu
05.07.2021 r., per. Homep 64101) (mamee — ®I'OC OOO), ananTUpoOBaHHONW OCHOBHOM
o0pa3oBaTeIbHON MpPOrpaMMON OCHOBHOTO 00IIero oOpa3oBaHUsi OOyYaloOlIUXCS C
3a/IepKKOM mcuxuyeckoro pasutus (ogoOpeHHoil pemennemM OYMO mno oOuiemy
oOpazoBanuto (mpotokoa oT 18 mapra 2022 1. Ne 1/22)) (manee — AOOIT OOO 3IIP),
paboueii mporpaMMbl yueOHOTO TpeaMeTa «XuMus» (6a30BbI yPOBEHB), TPOrpPaMMOii
BOCTIUTAHUSI 00YYaIOLIUXCS MPH MOTYYSCHHH OCHOBHOTO OOIIET0 00pa3oBaHus, C y4eTOM
pacmpesieieHHBIX MO KjaccaM TPOBEPSIeMBIX TpeOOBaHMI K pe3ylbTaTaM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHON MPOTrpaMMBbl OCHOBHOTO 00IIIETr0 00pa30BaHUs U SJIEMEHTOB
coJiep>KaHus, IPEJCTABICHHBIX B Y HUBEPCAILHOM KOIU(HUKATOPE 10 XUMuH, KoHrenmmn
NperoiaBaHus y4eOHOTo mpeaMera « XUMus», B 00pa3oBaTeNIbHBIX opraHu3anusx PO,
peaM3yIONINX OCHOBHBIE 00111e00pa30BaTeIbHBIC TPOTPAMMEI.

O01masi XapakTepuCTUKA Y4eOHOT 0 npeaMeTa « XuMHUs»

Y4eOHbIt  mpeAMeT « XUMHS» BXOAUT B TMPEAMETHYI0  00JacTh
«EcrecTBeHHOHay4HbIE TNpEAMETH». B cucteme ecTecTBeHHOHAy4YHOTro OOpa3oBaHUs
XUMHS KaK y4eOHBI peIMET 3aHUMAaeT BaXXKHOE MECTO B TTO3HAHUU 3aKOHOB MPHUPO/IBI,
(dbopMHUpOBAaHUM HAYYHOW KAPTHUHBI MHUPA, CO3JIaHUM OCHOBBI XUMHUYECKUX 3HAHUM,
HEOOXOJMMBIX JIJIsi TIOBCETHEBHON »W3HM, HABBIKOB 3/I0POBOTO U OE€30MAaCHOTO IS
YelloBeKa W OKpyXkaroled ero cpeabl oOpasza KH3HU, a TakKe B BOCIHUTAHHUH
3KOJIOTHYECKOMN KYJIBTYPHI.

VYcenemHocTh M3y4eHUsi XMMHUU CBsi3aHA C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM,
coOmoieHueM TIpaBui  Oe30macHOM  pabOThl TPH  BBIOJTHEHUHW XHUMHYECKOTO
JKCIIEPUMEHTA, OCO3HAHHEM MHOTOUYHCIIEHHBIX CBSI3€M XMMHUU C APYTMMH MPEIMETAMHU
LIKOJIBHOT'O Kypca.

[Iporpamma BKIIOYaeT B ce0si OCHOBBI HEOPTAHUUYECKONW M OPTaHUYECKON XHUMUMU.
['maBHOI uaeel nporpaMmsl SIBJISETCS CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUM
M0 XUMUU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOUIEH BO3pACTy OOYYAIOUIUXCS M HUX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B copepxaHun AaHHOrO Kypca NpeACTaBIEHbl OCHOBOIOJIATAIOIIME XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAKOIIME H3YyYEHUE COCTaBa M CTPOCHUS BELIECTB,
3aBUCUMOCTH KX CBOWCTB OT CTPOE€HHUSA, MNPOTHO3UPOBAHHWE CBOMCTB BEUIECTB,
HCCIIEIOBAaHUE 3aKOHOMEPHOCTEN XUMUYECKNX NPEBPALICHUN U ITyTEN YIPABICHUS MU
B LIEJISIX TIOJIYYEHUS BEIIECTB U MAaTEPHUATIOB.

TeopeTnueckyro OCHOBY M3yUYE€HHUSI HEOPTaHMYECKOW XHUMHUH COCTAaBISET aTOMHO-
MoOJIeKYJIsIpHOE yueHue, [lepuoanueckuii 3akoH J[. 1. MeHeneeBa ¢ KpaTKUM



CBEJICHUSIMU O CTPOECHUU aTOMa, BUIaX XUMHUYECKOH CBSI3H, 3aKOHOMEPHOCTSIX TPOTEKAHUS
XUMHUYECKUX PEAKIIHM.

B u3yuenun kypca 3HauMTENIbHAS POJIb OTBOJUTCS XUMUUYECKOMY SKCIIEPUMEHTY:
MPOBEJACHUIO TMPAKTHUYECKUX U J1aOOpaTOPHBIX paboT, OMHCAHUIO PE3YIbTAaTOB
YUYEHUYECKOTO SKCIEPUMEHTa, COOIOJCHUI0 HOPM W TpaBuUil Oe€30MacHOi paboThl B
XUMUYECKOU JTa00paTopuHu.

Peanuzanus nanHo# nmporpaMMbl B mpoliecce 00ydeHus MO3BOJIUT 00 yJarOIUMCs
¢ 3I1P ycBOUTH KJIHOUEBbIE XUMUYECKUE KOMIIETCHIIUU U MIOHAThH POJIb U 3HAUCHUE XUMUU
Cpeau APYTuX HayK O MPUPOJIE.

N3ydenne xumuu CcrnocoOCTBYeT (HOPMUPOBAHUIO y OOYYAIOUIUXCS HAYYHOTO
MHUPOBO33PECHUSI, OCBOCHHIO OOIIEHAYYHBIX METO/JOB (HAOMIOJCHUE, HU3MEPECHHUE,
AKCTIIEPUMEHT, MOJCIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS Hay4YHBIX
3HaHUN, OCHOBAHHOT'O Ha MEKIIPEMETHBIX CBS3SX ¢ mpeaMeTaMu «OKpyKaroluii MUp»,
«Duzukay, «buonorus», «['eorpadpus», «Matemaruka» u (GopMHUpPyeT KOMIETEHIIUH,
HEO0OXOAUMBIE JJ1sl IPOIOJDKEHUST 00pa30BaHUs B 00JIaCTH €CTECTBEHHBIX HaYK.

N3yuenne xumuu crnocoOCTByeT pa3Butuio y oOydaronuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHHWs,  (PYHKIMOHAIBLHOW  T'PAaMOTHOCTH, yMEHUS
BOCIIPUHUMATh M KPUTHYECKU aHAJIU3UPOBATh HHGOPMAIIMIO, TMPEJCTABICHHYIO B
pa3nmuuHbIX Gopmax. 3HAYUMOCTh MpEaMeTa JJIsd Pa3BUTHSA KU3HEHHOW KOMIICTEHIIUH
obyvaromuxcsa ¢ 3[IP 3akmroyaeTcs B YCBOCHHMM OCHOBBI XUMHYECKUX 3HAHUU,
HEOOXOJUMBIX [l TOBCEIHEBHOM KM3HM;, HABBIKOB 3I0POBOTO U 0E€30MacHOTO IS
YeJioBeKa W OKPYXKaIoIel ero cpelbl o0pasza >kKM3HU; (OPMUPOBAHUU IKOJIOTHMUECKOM
KYJIBTYPHI.

[Iporpamma oTpaxkaeT cojep:kaHue OOy4eHHs MNpeAMeTy «XHUMHSI» C Y4ETOM
0CcoOBIX 00pa3oBaTebHBIX MOTpeOHOCTEN oOyuaronuxcs ¢ 3[1P. OBnanenue yueOHBIM
npeaMeToM «XHUMHS» MPECTABISET OMPENEICHHYI0 TPYAHOCTh NIl OOYYaromuXcs C
3I1P. D10 cBsi3aHO C OCOOCHHOCTSIMHU MBICTUTEILHON NEATCIbHOCTH, MEPUOTUNIECCKIMU
KoJIeOaHUSMH BHUMAaHHUS, MaJIbIM 00bEMOM MaMSTH, HEJIOCTATOYHOCTHIO OOIIETo 3amaca
3HAHWM, TMOHWKECHHBIM IMO3HABATEIILHBIM HHTEPECOM W HU3KUM YPOBHEM PEUEBOTO
pa3BUTHSL.

st mpeomoseHusT TPYAHOCTEW B M3YYEHHHM YYEOHOTO TpenaMera «XuMUs»
HeoOxonuMa ajanTaius o0beMa M XapakTepa yueOHOro Marepuaia K MO3HaBaTeIbHBIM
BO3MOHOCTSIM JIAHHOW KaTeTOpUM OOYYaIOIIUXCS, YU4eT UX OCOOCHHOCTEH pa3BUTHS:
UCIIOJb30BAaHUE AJITOPUTMOB, BHYTPUIIPEIMETHBIX H  MEXIPEAMETHBIX CBA3EH,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuania.

I[Ipy wu3yyeHHMH XHUMHM HEOOXOAMMO OCYIIECTBIISITH B3aUMOJECHUCTBUE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTnuecknii Matepuang peKOMEHAYETCS W3ydaThb B NPOLECCE MPAKTHUYECKOU
NeATeNbHOCTU. BO3MOXKHO BbI/ICJIEHHE OT/IENbHBIX YPOKOB Ha PEILICHHE 3a]]a4 B CBSI3U CO
CIIOKHOCTBhIO aHanmm3a Tekcta oOydarommumucs c 3[IP. Oprannueckoe eawmHCTBO
MPAKTUYECKON M MBICIUTEIbHOU JEATEIbHOCTH OOYyYalolINXCsl Ha YpPOKaxX XHUMHUU
CrocoOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3UCHBIX XMMHUUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYEHUU XUMUU YJETSETCS M3YUYCHHUIO «CKBO3HBIX)
MOHATHHN ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaIa.



Hean u 3a1a4u U3yYeHHs Yy4eOHOro npeamMera « XuMus»

Obwue yenu r3ydeHus y4eOHOTO IpeaMera «XuMuUs Npe/ICTaBlIeHbl B pabouei
MpOrpaMMe OCHOBHOTO 001miero oopasoBanusi. OHM aKTyaIU3UpPOBaHbI C YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111eT0 00pa3oBaHusl, HAMPABICHHOCTH O0y4YCHUS
Ha pa3BUTHE W CAMOpPa3BUTHE JIMYHOCTH, (popmMupoBaHMEe €€ HMHTEJUIEKTa M OoOuIeil
KyJabTypel. OOyueHHe YMEHHUIO YYHUThCS M MPOJOJDKATh CBOE 00pa3oBaHuUE
CaMOCTOSITEIILHO B HACTOSIIIIEE BPEMS SABJISIETCS OJTHOM U3 BaKHEUIIUX (PYHKIMI yUEeOHBIX
OPEIMETOB, B TOM YUCIE U «XUMUN.

Hnst obywarouuxcst ¢ 3I1P, Tak ’xe, Kak U JUIsi HOPMATHBHO Pa3BUBAIOLIUXCS
CBEPCTHHKOB, OCBAaWBAIOIINX OCHOBHYIO 00pa30BaTelIbHYIO IPOrpaMMy, TOMUHUPYIOIIEEe
3HAauYEHUE MPUOOPETAIOT TaKUE yeau, Kak:

* GopMHpOBAaHUE  WHTEJUIEKTYyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CaMOCTOATEIbHOMY TPUHATUIO  PEIICHUH, CIOCOOHOM
aJanTHUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBHUAM KU3HU;

" HaNpaBJICHHOCTh OOYYEHHMs HAa CHCTEMaTU4YeCKOe NPHOOIIEHHE YdJalluxcs K
CaMOCTOSATEIbHON TO3HABATEIbHON AESATENBHOCTH, HAYYHBIM U MPAKTHYECKUM
METOoJIaM TO3HaHUs, (HOPMUPYIOIIUM MOTHBAIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUHU;

= oO0ecreyeHune yCciaoBHil, ClIOCOOCTBYIOMUX TPUOOPETEHUIO O0YYaIOIIUMHUCS OIbITa
pa3Hoo0pa3HON JesATEeNbHOCTH, MO3HAHUS UM CAaMOMO3HAHUS, KIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIINH ), UMEIONTUX YHUBEPCAIbHOE 3HAUCHHE JJI Pa3IMYHbIX
BUJIOB JEATEIBbHOCTH;

* dopMHUpOBaHUE YMEHHUI OOBICHATDH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUPA Ha
OCHOBAHUU 3HAHUU U ONbITA, NOJYYEHHBIX PU U3YYCHUN XUMUU;

* ¢opMupoBaHuEe y OOYyYarONIUXCS TYMAaHHCTHUYECKUX OTHOIICHWUN, MMOHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHUU ISl BHIPAOOTKH SKOJOTHYECKH 11€71eCO00pPa3HOTO
MOBE/ICHHUSI B OBITY M TPYIOBOM JIEATEIHHOCTH B IIENIAX COXPAHEHHS CBOETO
310POBbSI U OKPYKAKOIIEH TPUPOTHON CPEIbI;

" pa3BUTHE MOTHBAalMM K OOYUYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCIUTAHMIO HAa OCHOBE YCBOCHMSI OOIIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdUIIS U HANPaBICHHOCTU JaIbHEHIIIETO
00yJeHUsI.

Kypc HamnpaBiieH Ha penieHne Cleaynmx 3a0a4, 00eCTIeUnBaIONINX PEATH3AIUI0
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO MOAXOMO0B K OOYYEHHI0 XUMHH
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHHUS:

* ¢opMHpOBaHUE TEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUNA O
BEILIECTBAX, MX TMPEBPAIICHUSAX W MPAKTUYECKOM MPUMEHEHUH; OBJIAJICHUE
HNOHSTUWHBIM aNNapaToM U CUMBOJIMYECKUM SI3bIKOM XHUMUU;

" 0CO3HaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHUYECKOM HAayKH KaK 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX TMPEBPAICHUN HEOPTraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB KaK OCHOBbI MHOIMX SIBJIC€HUW >XUBOW WM HEXKHBOU
MIPUPO/IbI; YTIYOJIEHUE IPEACTaBICHUNA 0 MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIaJICHHE OCHOBAMHM XMMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIN3UPOBAThH
1 00BbEKTUBHO OIICHUBATH )KM3HECHHBIC CUTYAIINH, CBI3aHHBIE C XUMHEH, HABBIKAMHU
0e3omacHOro o0OpalleHusT C BEUIECTBAMH, HCIOJb3YEMbIMH B IIOBCEIHEBHOM
KU3HU; YMEHUEM aHaJIW3UpOBaTh M IJIAHUPOBATH JKOJOTHYECKH Oe30macHoe
TIOBEJICHUE B IEIISAX COXPAaHEHUS 37J0POBBS 1 OKPYKAIOIIEH CPEIbI;

* (QopmMupoBaHHE YMEHHI yCTaHABIMBAThH CBSI3UM MEXIy peajbHO HaOIIOZaeMbIMU
XUMAYECKUMHU SIBICHUSIMH W TPOILIECCAMH, TPOUCXOASIIMMU B MHKPOMUPE,
OOBSCHATH TPUYMHBI MHOT000pa3us BEIIECTB, 3aBUCUMOCTH HMX CBOWCTB OT
COCTaBa M CTPOCHUS, a TAK)KE 3aBUCUMOCTh IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

" MPUOOPETEHHE OMBITa MCTOIH30BAHMS PA3IMYHBIX METOJOB M3YyYCHHUsS BEIIECTB,
HaOIOJICHNS 32 WX TMPEBPAIICHUSIMHU MPH MPOBEJACHUN HECIOXKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCIOIB30BAHNUEM JTAOOPATOPHOTO 0OOPYAOBAHUS U IPHOOPOB;

* (QopmMupoBaHHE MPEICTABICHUI O 3HAYCHHH XHMHUYECKOW HAyKH W PEIICHUH
COBPEMEHHBIX DJKOJOTHYECKUX IMPOOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTEHHBIX M KOJIOTHYECKIX KaTacTpod.

Oco0enHocTH 0TOOpPA M aganTANMM Y4eOHOr0 MaTepuaJia o XuMuH

OOyueHune y4yeOHOMY MpEIMETy «XHUMHs» HEOOXOIMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUW JJIsI YCBOCHHS MPOTrPAaMMHOIO0 MaTepuajia 00ydyaroIUMUCS ¢
3IIP. bonbiioe BHMMaHHE AOKHO OBITH ylelneHO OTOOpYy yuyeOHOro Mmarepuaia B
COOTBETCTBHUM C IMPUHIIUIIOM JOCTYITHOCTH MPU COXPAHEHHH 0011ero 0a30BOr0 ypOBHS.
OH 0JKEH 110 CoIepKaHuIo0 U 00beMy ObITh aJallTUPOBAHHBIM J1J1s1 o0yuaromuxcs ¢ 3[1P
B COOTBETCTBHUU C X 0COOBIMH 00pa30BaTeNbHBIMU MOTpeOHOCTAMU. CreayeT 00JIerYuTh
oBlajieHne MarepuaioMm oOyvarommmucs c¢ 3[IP mocpencTtBoM ero AeTaqbHOIO
OOBSCHEHUS C CHUCTEMaTHYECKUM TIOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
NPUMEHEHHUH 3HAHUH C UCIIOJIb30BAHUEM IPUEMOB aJITOPUTMHU3ALNUH U BU3YaJIbHBIX OTIOD,
0oOy4YeHHsI CTPYKTYPUPOBAHUIO MaTepuraa.

bonpiioe 3HaueHue s MOJHOIEHHOTO YCBOEGHHS y4eOHOTO Marepuaia MMeeT
Oropa Ha MEKIPEIMETHBIE CBSI3M BOIPOCOB, U3YYAaEMBIX B JAHHOM Kypce, ¢ TaKUMU
yaeOHbIMU TipenMeTramu  Kak «leorpadus», «DPusukay, «buonorus». Ilo3Bosis
paccMaTpuBaTh OJWH M TOT >K€ Y4YeOHBIH MaTepwal C pa3HBIX TOYEK 3PEeHUS,
MEXIPEIMETHBIE CBSI3H CIIOCOOCTBYIOT €r0 JIYYIIEeMY OCMBICICHHIO, 0O0Jee MPOYHOMY
3aKpEIICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHHI.

[Ipu moATroTOBKE K ypOKaM YYHTENb JOKEH MPEAYCMOTPETh (POpMUPOBAHHE Y
oOydJaromuxcs yMEHUN aHAIM3UPOBaTh, CPABHUBATH, 0000IIATh U3ydaeMblii MaTepHal,
IUTAHUPOBATh TPEACTOSIIYI0 padoTy, OCYIIECTBISATh CaMOKOHTpOib. HeoOxommmo
MOCTOSIHHO CJIEAUTh 3a MPABUJIBHOCTBIO pPEUYEeBOro OQPOPMIICHUS BbICKa3bIBAaHUU
obyuaromuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMU TIOBEACHUS U JNESATEIbHOCTH oOydarommuxcs ¢ 311P
(pacTOpMOXKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAWM CTPOXKAWUIINI  KOHTPOJIb
COOJIIO/ICHUST TTPABWJI TEXHUKU 0€30MaCHOCTH MPU MPOBEACHUU JTa00PATOPHBIX padOT B
XUMHUYECKOM KaOUHETE.



Buabl gesareabHocTu o0yvawoumuxcs ¢ 311P, o0yciioBiieHHbIE 0CO0BIMHU
o0pa3oBaTeIbHBIMHU NOTPEOHOCTAMH M 00ecneYnBaKOIIUe OCMBICJIEHHOE OCBOCHHE
coep:KkaHUH 00pa30BaHUA 10 NpeaAMeTy «XHMHA»

Copnepxxanue BUIOB nedTenbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax xumuu
onpezensieTcss ux ocoObIMU 00pa3oBaTeIbHBIMH MOTPEOHOCTAMU. [loMHMO MmIHMPOKO
ucnosbdyemblx B OOII OOO oOmux s BceX OO0ydaroIMXCs BUIOB JIEATEIBHOCTH
CIeyeT YCWIWTh BHJbl JAESITEIbHOCTH, CHEIU(PHUYHbIE [UIi JAaHHOM KaTeropuu
oOyuarommxcs, i 00eCeueHUs] OCMBICIIEHHOTO OCBOEHMS COAEpKaHUS 00pa30oBaHMs
M0 TMpeAMETy: YCWICHHE MPEeIMETHO-MPAKTUUYECKON NEeATEeIbHOCTH C aKTHBHU3aLHEH
CEHCOPHBIX CHCTEM; YepeOBaHUE BUJOB JEATEIBHOCTHU, 3aJCHCTBYIOIINX pa3IUyHbIC
CEHCOPHBIE CHUCTEMBI; OCBOEHUE MaTepuasia ¢ ONOPOH Ha aJIrOPUTM; «IIOIIArOBOCTb» B
U3y4YeHUH MaTepHalia; MCIOJIb30BaHHME JOIMOJHUTEILHON BU3YyallbHOM OMOpPHI (TUIAHBI,
o0pas3libl, CXeMbl, 1a0JIOHBI, ONIOpHBIE Ta0IUIBl). 1t pa3BuTus y odydarommuxcs ¢ 3I1P
YMEHHS JieJlaTh BBIBOJbI, (POPMUPOBAHUS TPAMOTHOTO  PEUEBOTO BbICKA3bIBAHUS
HEOO0XO/MMO HCIIOJIb30BaTh OINOpHbIE cioBa M kiaumie. Ocoboe BHUMaHUE CIEAyeT
yIeTUuTh OOYYEHHMIO CTPYKTYPHUPOBAHHMIO MaTepHalia: COCTABJICHHE PUCYHOUHBIX H
BepOalbHbIX CXEM, COCTaBlI€HHME TaONMI, COCTaBJICHHE  KiIaccUUKauu ¢
0003HaYE€HHBIMH OCHOBAHUAMH JIJIS1 KIIACCU(UKALIMU U HATIOJTHEHUE UX IIPUMEPAMHU U JIp.
[IpumepHas TemaTrueckas 1 TepMUHOJIOTHYecKas Jekcuka cooTBeTcTByeT OOI
00O0.

Jia oOyuaroniuxcs ¢ 3[IP cyliecTBEHHBIMH SIBISIIOTCS MPUEMBI pabOThl C
JEKCUYECKHMM MarepuajoM 1o mnpeamery. [IpoBoaurtcs chenumanbHas paboTa 1O
BBEJCHUIO B AaKTUBHBIA CJIOBaph OOYYAIOUIUXCS COOTBETCTBYIOILEH TEPMUHOJIOTHH.
N3y4aemble TEpMHUHBI BBOJSTCS Ha IOJHMCEHCOPHON OCHOBE, 00s13aTesibHA BU3YyallbHas
HOJAEPAKKA, AITOPUTMbI pabOThI C OIPE/IETICHUEM, OMIOPHBIE CXEMBI I aKTyalnu3aluu
TEPMHUHOJIOT UM

PEAJIM3ALIUA BOCIIUTATEJBHOI'O IOTEHIIUAJIA YPOKA

CpenctBamu ydeOHOTO TpenMera «XHMHs» BOCIUTATEIbHBIM TMOTEHIIMAT YpOKa
peanusyeTcs uepes:

- TIPUBJICUCHUE BHUMAHUS OOYYAIONIUXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax SIBICHUH, MOHSATUH, MPUEMOB, HCIOJIH30BAHHE BOCIUTATEIHHBIX BO3MOXKHOCTEH
coJiep KaHus paszelia yepe3 mo100p COOTBETCTBYIOIINX YIIPAKHEHUH;

- TpUBJICYCHUE BHUMAHHUA OOydYaromuxcs K oOCyXIaeMod Ha ypoke HMH(POpMAIINH,
AKTUBH3AIIMU TTO3HABATEILHOMN NEITETLHOCTH O0YJaFOIINXCS;

- moOyXaeHUE 00yJarONIUXCsl COOIIOIATh KYJIBTYPY 3JI0pOBOTO M Oe30macHOro odpasa
KU3HU;

- MOOYKIeHNEe 00 yJarommXcsi COOTI0aTh Ha YPOKE MPUHITUIIBI y4eOHOU UCITUTUTHHBI
¥ CaMOOPTaHHU3AINY;

- noOyxaeHue oOydJarolmuxcs CcoOJiIoaTh Ha YpPOKE OOIETPUHSTHIE HOPMBI
MOBEJICHUSI, TMpaBWwia OONIEHHUS CO CTapmiuMu (YYUTEISIMU) U CBEPCTHUKAMHU
(oOyyaromumMucs );



- moOy>kJieHue 00ydJarouXcs MPOSBISITH MUPOTIOONEe — HE 3aTeBaTh KOH(PIUKTOB U
CTPEMUTHCS penaTh CIIOPHBIE BOIIPOCHI, HE IpuOerast K CHie;

- moOyXxJeHrue OOYy4YaroIIuXCsi CTPEMUTHCS Y3HaBaTh YTO-TO HOBOE, MPOSBIISITH
JIF0O003HATEILHOCTD, IICHUTh 3HAHUS

- ToOyX/IeHHe 00ydaroluxcsi coO0IaTh KYJIbTypy NMOBEACHUS: ObITh BEXKIUBBIM U
OTIPSITHBIM, CKPOMHBIM U TTPUBETIUBBIM;

- KCTIOJIb30BaHNE BOCTIUTATEIBHBIX BO3MOKHOCTEH B pa3IUYHBIX BUAX ICATEILHOCTH
OOyJaroUIMXxcss Ha OCHOBE BOCTIPHUATHS SJEMEHTOB JCHCTBUTEIBHOCTH: HAONIOJCHHE 32
JIEMOHCTPALUSMHU YUUTEIIS, TPOCMOTpP YUeOHBIX (DUITHMOB;

- YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHWH MEXIY yYuTeleM B 00ydaroImuMucs,
CHOCOOCTBYIONIMX TIO3UTHUBHOMY BOCTIPUATHIO yUAIIUMHUCS TPEOOBAHHMA U IPOCHO yUUTEIIs,
NPUBJICYCHUI0O WX BHUMAHHUSI K OOCYXIaeMoill Ha ypoke WH(POpMAIlUU, aKTUBU3ALUU
MIO3HABATEILHOU JIEATEIBHOCTH,

- TpUBJICYCHHWE BHUMAHUS HA JKU3HCHHBIA ONBIT OOYYAIOUIUXCS, MPHUBOJS
JCHCTBEHHBIC TPUMEPHI, 00pa3bl, MeTahopel — H3 ONU3KUX WM KHUT, (UIBMOB,
MYJIBTQUIBMOB, KOMIBIOTEPHBIX UTD;

MecTo yueOHOro npeamera « XuMush> B y4eOHOM IIaHe

B coorBerctBuu ¢ @enepaibHbIM TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHus y4eOHBIM MpeaMeT «XHUMHUS» BXOIUT B
npeIMeTHYI0 00sacTh «EcTecTBEeHHOHay4YHbIE TPEIMETHD U ABIAETCS 00A3aTEIbHBIM
JUTSL U3y4YECHUS.

Y4eOHbIM TJIaHOM Ha €€ M3ydeHue OTBeJeHO 136 y4eOHBIX 4acoB — Mo 2 4 B
HEeNero B 8 1 9 xi1accax COOTBETCTBEHHO.



COAEPKXAHHUE YYEBHOI'O HPEJIMETA «XUMMUSA»

8 KJIACC

IlepBoHayabHbIEe XUMHYECKHE MOHITHSA

[Ipeamer xumun. Poab xumuu 6 scusnu yenosexa'. Tena u Bemectsa. GU3HUECKHE
CBOMCTBA BEUIECTB. ArperaTHO€ COCTOSHHUE BEIIECTB. Xumus 6 cucmeme Hayk. UucTteie
BemiecTBa U cmecu. CrocoOwl pa3aesnenus cmecei. [IpaBuna 6e3omacHoro oopaiieHus ¢
BEILECTBAMU U 1a0OPaTOPHBIM 000pyAOBaHUEM. [lonsamue o Memooax no3sHaHUsL 8 XUMULU.

ATOMBI U MOJNEKYJbl. XUMHUYECKUE SJIEMEHTHI. 3HAKH (CHMBOJBI) XUMHYECKHX
aneMeHToB. OTHOCHTENbHAS aTOMHast Macca. [IpocTeie U CI0XKHBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUECHHE.

Xumudeckas ¢opmyna. BaleHTHOCTh aTOMOB XHMUYECKHX DSJIEMEHTOB. 3aKOH
nocmosncmea cocmasa eewjecms. OTHOCUTENbHAsE MOJEKYIsipHas macca. MaccoBas
J0TIS1 XAMUYECKOT'0 PJIEMEHTA B COCTMHEHUH.

Ousndeckne W XUMHYECKHWE SBJICHHs. XUMHYecKas peakmus. [IpusHaku
XUMHAYECKUX peaKIuid. YPaBHCHHs] XUMUUYECKUX peakiuid. 3aKOH COXpPaHEHHUS MacChl
BemiecTB. Krnaccudukamuss XAMUYECKUX peaknuid (COSAMHEHHS, PA3JI0KCHHUS,
3aMelleHust, 0OMeHa).

XUMUYECKHI IKCTICPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW TOCY/IOH, C MpaBUIaMH
paboThl B JabopaTtopuu U mpuéMaMu oOpalieHus ¢ JabopaTOpHBIM O00OpYJAOBaHUEM;
U3y4YeHHE M ONHCaHWe (PU3MUYECKUX CBOMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB;
HabmoieHne Gu3nuecKuXx (IMIaBieHue BOCKa, TasHUE JIbJIa, pAaCTUpaHUe caxapa B CTYMKE,
KUTIEHUE W KOHJACHCAIM BOJbl) U XUMUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE METHOM
IIPOBOJIOKH, B3aUMOJICUCTBHE Meja C KUCJIOTOM) sIBIIEHUN, HAOIIOJEHUE U ONHMCAHHE
NPU3HAKOB MPOTEKAHUSI XMMHUYECKUX peakiuii (pa3ioKeHue caxapa, B3aUMOJICHCTBHE
CEpHOM KHCJIOTHI C XJIOpUIOM Oapusi, pasnoxenue ruapokcuaa meau (11) mpu HarpeBanum,
B3auMOJIeHCTBHE Keme3za ¢ pactBopoM conu meau (II));u3ydenne cnoco0oB pazaeneHus
cmeceid (C TMOMOIIBIO MarHurta, (UIBTPOBAHWE, BbIAPUBAHUE, JIUCTUJUISIIHS,
xpomatorpadus), TPOBEICHUE OYUCTKUA MMOBAPEHHOM COJIM; HAOJIIONEHHE W OIMMCAHUE
pe3yabTaTOB MPOBEACHMS OIbITA, HWUIIOCTPUPYIOIIErO 3aKOH COXpPaHEHHUS MaccChl,
CO3JIaHHUE MOJIeNIel MOJIEKY (ILIapOCTEPIKHEBBIX).

Ba:xHeillue npeacTaBuTe/Id HEOPraHUYECKUX BeleCTB

Bo3znyx — cmecp razos. CocrtaB Bozayxa. Kucimopon — s1neMeHT M mpocToe
BemecTBo. HaxoxaeHue kuciaoponaa B nmpupojie, GU3NIeCKue U XUMHIECKHE CBOMCTBA.
Peakuuu ropeHust mpoOCThIX U CIOXHBIX BellecTB. CrocoObl MONMyYeHUs KUCIOopoaa B
naboparopuu u npomviuinenHocmu. Ilpumenenue kucinoponaa. Ilonartue o0 okcuaax.
Kpyrosopot kucinopona B npupoje. O30 — aniompontas MoOupukayus KUciopooa.

Tennosou 3¢ppexm xumuueckou peaxkyuy, mepmoxumuiecKue ypagHeHus, 3K30- u
SHIOTEPMHUYECKUE peaKUU. Toniuso: y2onsv u meman. 3azpsizHenue 8030yxa, ycuieHue

! 3,[[6CL " JaJie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YYCHUEC KOTOPBIX TPOBOAUTCA B O3HAKOMUTEIILHOM IIAHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.



NAapHUK08020 3¢hghexma, paspyuieHue 030H08020 CJOA.

Bonopon — snemeHT m mpoctoe BemecTBO. HaxoxkaeHue Boaopona B MPUPOJE,
dbu3nUecKue U XMMUYECKHE CBOICTBA (Ha MpUMepe B3aUMOJICHCTBUS C HEMETANIaMH U
OKCHJIaMH METAIIJIOB), IPUMEHEHUE, cnocoObl nonyyenus. [IoHATHE 0 KUCIOTaX U COJIAX.

KomnuectBo BemecTBa. Monb. MonsipHas macca. 3akoH ABorajpo. MoispHbIi
00BEM raszoB. PacueTsl o xumuueckoi gpopmyiie. PacueTsl MaccoBOM J10JIM XUMHYECKOTO
AJIEMEHTa B COCIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJIIPHON MacCChl, MOJISIPHOTO 00bhemMa
ra3oB. Pacu€rsl 10 XUMUYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmsea 6o0bl. Bona. Ee cocta, cTpoenue u Monekynbsl. Boda kak
pacmeopumens. PacTBOpbL [lonsamue O HACLIWEHHBIX U HEHACLIWEHHBIX PACMEOpax.
Ilouamue pacmeopumocmu eewjecms 6 6o0e. PacdueT MaccoBOil JOJM BellecTBa B
pacTtBope (TpolleHTHAsE KOHIEHTpalus). MaccoBas 0Js BelIecTBa B PAacTBOPE.
Xumuueckue ceoticmea 600bl (PAsziodiceHue, peakyuu ¢ Hampuem, OKCUOOM Kalbyus,
oxcuoom cepwl (IV) peaxyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHBIMU OKCUOAMU).
Tlonsamue 06 ocnosanusix. Pons pacmeopoé 6 npupooe u 6 scuznu uenosexa. Kpyzosopom
800bl 8 npupooe. 3arpsi3HEHUE NPUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Baxneitmue  kmaccel  Heopranudeckux — coeaumHeHuid.  Knmaccudukamms
HEOpraHnueckux coeauHeHur. OKcCUIbl: cocTaB, Kiaccudukamus (KUCJIOTHBIE,
OCHOBHBIC, am@omepHbvle, Hecoleobpasyowue - Ha npumepe okcuoa yearepooa (1) u
oxcuoda aszoma (Il)), nomenxnamypa. I[lomyuenue u XUMHYECKUE CBOWCTBA OKCHUIOB
(B3auMopieiicTBUE C BOJOW, KuciIoTamu, mienodamu). OcHoBanus. Krnaccudukarms
OCHOBaHUM: IMIEIOYM M HEPACTBOPUMBbIE OCHOBaHMs. HoMeHKIaTypa OCHOBaHUM.
dusnyeckue W XUMUYECKHE CBOWCTBA OCHOBAaHUN (B3aMMOJIEWCTBHE C OKCHIAAMH
HEMETAJUIOB, KUCJIOTaMU, CONAMU). [lonyuenue ocHoOBaHULL.

Kucnotsi: cocTaB, kinaccudukanus, HOMEHKIATypa, GU3NUECKUE U XUMHUYECKUE
CBOMCTBa (B3aUMOJEHCTBHE C METAUIAMH, OCHOBHBIMU OKCHUJAMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJISTHOM M CEPHON KHUCIIOT), cnOCcoObl noiyuenus. P akTHBHOCTH
mertamuioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIATYpa CONeH, cnocobwl noayuenus,
B3aUMOJICHCTBHE COJIEW C METAIUIAMH, KUCIIOTaAMU, IIEJI0YaMH U COJISIMH, IPUMEHEHUE.

[Tonsitue 00 amdoTepHBIX THUApPOKCHAAX (HA TpPUMEpPE LWHKA U AIIOMUHUSA):
Xumuyeckue ceoucmea (83aumooelicmsue ¢ KUCIOMamu U weioiamu, pasiodtcenue npu
Hazpesanuu) u noyyeHue.

['eHeTnueckass CBs3p MEXIY KlacCaMH HEOPraHWYECKUX  COCAWHECHUMU.
['eneTnueckue psasbl.

XUMUYECKUN SKCIIEPUMEHT: KAaU€CTBEHHOE OIPENEIICHUE CONEPKaHUA KUCI0pOIa
B BO3/IyX€; MOJIYYCHHE U U3YYCHHE CBOWCTB KHCIIOPOa; HAOMIOIeHNE B3aMMOICHCTBUS
BEILIECTB C KUCIOPOJOM U YCIOBUS BOZHUKHOBEHUS U MPEKpaleHUs TopeHus (Toxapa);
03HAaKOMJIEHHE C 00pa3liaMu OKCUIOB M ONMHUCAHUE UX CBOMCTB; MOJYYEHUE U U3yUCHUE
CBOWCTB BOJIOpoJia (ropeHue); HaOM0AeHHE 00pa3IloB BEIIECTB KOJUYECTBOM | MOJIb;
HCCIIEIOBAHUE OCOOEHHOCTE pPacTBOPEHHMS BEILECTB C PA3IMUYHON PACTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM 10JIE paCTBOPEHHOIO BEILIECTBA;
B3aMMOJICHCTBHUE BOJBI C METAIUIAMH (HATPUEM U KallbLIUEeM) (BO3MOXKHO MCIIOJIb30BAHUE
BHUJICOMATEPUAJIOB); OIpPEJECICHUE PpACTBOPOB KHUCIOT U IIEJIO0YEeH C MOMOINIbIO
HHIMKaTOPOB; HCClIeI0BaHNE 00pa3[0B HEOPTAHMUECKUX BEIECTB PA3IMYHBIX KJIACCOB,;



HaOJIIoICHUE W3MEHEHUS OKpPAacKH HMHJIMKAaTOPOB B pPAacTBOpax KHUCIOT W IIEJIOYel;
n3yueHue B3auMmojencTBus okcuaa meau(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT C
METAJUIAMH, PEaKUUW HEUTpalu3aluu; II0Jy4YeHUEe HEPACTBOPUMBIX OCHOBAHMUM,
BBITECHEHHE OJTHOIO METaJUIa APYTUM U3 pacTBOPA COJIU; PELICHUE DKCIIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BakHeuIme Ki1acchl HEOPraHUYECKUX COCTUHEHUI.

IHepuoanuyecknii 3axoH u Ilepunoguyeckas cucrema

xumnueckux iemMeHToB JI. . MenaeneeBa. CtpoeHue aToMmoB. XUMHUYECKAs

cBsI3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMH

[TepBble MOMBITKU KiIacCU(PUKAIIMM XUMUUECKUX d1eMeHTOB. [loHsaTHe 0 rpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIEJI0YHO3EMEIbHbBIE METaJIJIbl, TaJIOTCHbI, HHEPTHHIE
rasbl). Dnemenmol, Komopbvle 0opasyom ampomepuvie OKCUObL U 2UOPOKCUODL.

[Tepuonnueckuii 3akoH. Ilepuonnyeckass cucTeMa XUMHUYECKUX 3JI€MEHTOB [I.
N. MengeneeBa. KoporkonepuoaHass u onunnonepuoonas ¢opmbl Ilepuoanyeckoit
cucTeMbl XUumMuueckux amneMeHToB . 1. Menneneesa. [lepronas! u rpyrnsl. Pusnueckui
CMBICJI TOPSAIKOBOIO HOMEPA, HOMEPOB NEPUOJIa U TPYIIIBI AJIEMEHTA.

Ctpoenune aroMoB. CocTaB aTOMHBIX sjaep. M3omonsi. InekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000J04YEK aTOMOB MepBBIX 20 XMMUYECKUX A1eMeHTOB [lepuoanueckoi
cucrembl J[. M. MeHnneneeBa. XapakTepUCTUKA XUMHYECKOrO 3JIEMEHTa MO €T0
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3axonomeprHocmu UZMEHEHUs. CEOUCME INEMEHMO8 MAlblX NePUOO08 U 2IAGHLIX
noo2pynn, 8 3AaBUCUMOCMU OM AMOMHO20 (NOpA0K08020) HoMmepa 3HaueHue
Ilepuoouueckozo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX DIIEMEHMO8 OJid
passumus Hayku u npaxmuxu. /[. 1. Menoeneeg — yuénwlii u 2parxcoaHum.

Xumuueckass cBA3b. KoBaneHTHas (monsipHass M HEMOJSIpHAs)  CBS3b.
AnexmpoompuyamenbHOCHb AMOMO8 XUMUyeckux snemenmos. VIOHHas! CBSI3b.

Crenenp oxucienusi. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponecchbl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMHUYECKU OIKCIIEPUMEHT: HW3y4YeHHWE O0OpasloB BEIIECTB METaUIOB U
HEMETAJIJIOB; B3aMMOJEHCTBUE THAPOKCHAA IIMHKA C PAacTBOPAMH KHUCJIOT U ILIEJIOYEH;
MIPOBEJICHUE ONBITOB, WITIOCTPUPYIOIIHUX TPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiu pa3ioKeHUs,, COEAUHEHNUS ).

Me:xnpeaMeTHbIe CBSI3U

Peanuzanusa MexXnpeAMETHBIX CBsS3€d NpU HU3YYEHUH XHMUU B 8 Kiacce
OCYIIECTBIISIETCS UepPe3 UCIIOIH30BaHNE KaK OOIUX €CTEeCTBEHHO-HAYYHBIX MMOHATHM, TaK
Y TIOHATUM, SBISIIOIIMXCS CUCTEMHBIMHU JUI1 OTHEIBHBIX NPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS : HAYYHBINA (HaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHanW3, CUHTE3, KiIaccu(ukamus, TEePUOTUIHOCTh, HAOIIOJACHUE, OJKCIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIW], WU30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJa, DJJICKTPUYECKUM 3apsil, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEUIECTBa, a3, (PU3MYECKHE BEIMYMHBI, €AUHUIIBI U3MEPEHHUS,
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KOCMOC, TJIaHeThl, 3BE31b1, CoHIIe.

buonorus: poTocunTes, qpixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPObI, TOJE3HbIE
MCKOTIaeMBbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYeCKas peakuust

ITepuonnueckuit 3akoH. Ilepuonuueckas cucremMa XMMHUYECKUX JJIEMEHTOB [l.
N. MengeneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kallvs, KaJblMs U UX COCTUHECHUMN B
COOTBETCTBUHM C TOJOKEHUEM 3JIEMEHTOB B [lepronueckori CUCTEME U CTPOCHUEM HX
aTOMOB.

Ctpoenue BenecTna: BUIbl XUMUUYECKOMN CBA3U. THUIBI KPUCTATIIMYECKUX PEIIETOK,
3a8UCUMOCb  CBOUCME Gewecmea Om MmMuna KpUCMAalIuyeckou peuémku u 6uod
XUMUYECKOU CBA3U.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHApPOIHAS U
TpUBUAJIbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3IMUHBIM KjaccaM
HEOPraHWYECKUX COCJIMHCHUM, TeHETUYECKas CBA3b HCOPTaHMYECKUX BEIIECTB.

Knaccuduxaiys XUMUYECKUX pPeakluil M0 pa3IuYHbBIM MpU3HAKaM (TI0 YUCITYy U
COCTaBY YYacCTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 M3MEHEHUIO
CTeNeHEel OKHUCIEHUS XUMHUYECKUX DOJIEMEHTOB, IO 00pamumMocmu, HO YYACMUIO
Kamanuzamopa). IK30- U SHIAOTEPMUUYECKUE PEAKLMH. TepmoxumuyecKue ypasHeHus.

llonamue o cropocmu xumuuecxkou peakyuu. Illonamue 06 obpamumvlx u
HeobpamumblX Xumudeckux peaxyusax. Illowamue o 20MO2eHHbIX U 2emepOceHHbIX
peakyusx. [lonamue o xumuueckom pasnogecuu. CmeujeHue Xumuiecko2o pasHoBeCuUsl.
Daxmopul, ruslowUe HA CKOPOCHb XUMUYECKOU peakyuu U NOJIONCEHUe XUMUYECKO20
DPABHOBECUSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu, AIEKTPOHHBIM OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOUN peakinuu. COCTaBI€HUE YPAaBHEHUNW OKUCIUTEIBHO-
BOCCTaHOBUTEIIHHBIX PEAKIIUI C UCTIOIB30BAaHMEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust 3AEKTPONUTUYECKON AUCCOLMALUU. DIECKTPOIUTUYECKAS IHCCOLMAIUS.
DNEKTPOIUTHI U HEANEKTPOIUThl. KaTnoHbI, aHMOHBI. Mexanuzm ouccoyuayuu eeuecme
C PA3IUYHBIMU 8UOAMU XumudecKkou ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIC
U ci1a0ble AIIEKTPOJIUTHI.

Peakniun monHoro oOMeHa. YclIoBHS MPOTEKAHUs PEaKIIMii HOHHOTO OOMEHa J10
KOHI[Aa. [lonHbIE U COKpanIEHHbIE HOHHBIE YPABHEHUS peaKUnii. XMMHUUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHMW U cCOJied B CBETE€ MPEIACTABICHUM 00 3SIEKTPOIUTUYECKOU
nucconuanun. Cpena pactBopa. KadyecTBeHHble peakuMU Ha KaTHOHBI M AHUOHBI:
XJIOpHI-, OpoMuUI-, HOAUA-, CyibdaTr-, KapOoHaT-, cCwiIHMKaT-, ¢ocdaT- aHWOHEHI;
THJIPOKCH]I-MOHBI; KATHOHBI aMMOHUSI, MarHusl, KJIBIUs, AIFOMUAHUS, JKene3a (2+) u (3+),
Menu (2+), MHKa, IPUCYTCTBYIOIIUE B BOJIHBIX paCTBOpaXx.

XUMHUYECKUN HKCICPUMEHT: O3HAKOMJIEHHE C MOJCISIMU KPUCTANIMUECKUX
PEUIETOK HEOPTraHWYECKUX BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduta U anmasa),
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CIIOXHBIX BEMIECTB (XJIOPHIA HATPHUA); WCCIACAOBAHWE 3aBUCHUMOCTH CKOPOCTH
XAMHYECKOM pEakIUh OT BO3JICUCTBHS Ppa3IWYHBIX (PAKTOPOB; HCCICAOBAHUE
AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIMALIMN KUCIIOT, MIEI0YeH U
coneil  (BOBMOXXHO HCIOJIB30BAaHUE BHJIEOMATEPHANIOB); MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKU TPOTEKAHUS peakiuii MOHHOro oOMmeHa (0Opa3oBaHUE
ocaJika, BBIJEIICHHUE ra3a, 00pa30BaHHE BOJIBI); OIMBITOB, WLUTFOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peaknuii  (TOpeHWe, peakiuu  pasJIoKCHUs,
COCIMHCHHUSA); PACIIO3HABAHWE HEOPTaHMYECKUX BEIIECTB C IOMOIIBIO KauyeCTBEHHBIX
peakiuii Ha MOHBI; PEIICHUE SKCIICPUMECHTAIBHBIX 3a/1ad.

HeMeTa/sibl U UX COeIMHEHUS

OO6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH  CTPOCHUS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u puznueckue CBOMCTBA MPOCTHIX BEIIECTB
— TJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJI0pa (B3auMOJICHCTBUE C METaJIJIaMH,
HEMETa/NIaMd — BOJIOPOJIOM M KHUCIOPOAOM, uenouamu). XiopoBoaopon. ConsiHas
KHUCTIOTa, XHUMHYECKHUE CBOWCTBa, noIyueHue, TpUMEHeHUe. [leiicmeue xnopa u
X7I0p08000pOOa Ha OpeaHusM 4Yenogekd. BaxxHeWline XJOpUIbI U MX HAXOXKICHHE B
pUpOIE.

O6mass xapaktepuctuka 3jeMeHTOB VIA-rpymmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTETICHH OKUCIICHUSI.

Crtpoenne u (¢u3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
ANnoTpornHble  MOIU(UKAIMK KHUCIOpoAa M cepbl. XUMHUYECKHE CBONCTBA CEPBI
(B3auMOJICIiCTBUE C Hememallamu — BOJOPOJAOM M KHUCJIOPOJAOM, MeETallJlaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CepoBOAOPON: CTpOEHHUE,
dusznueckre U XMMHUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA).
Oxcubl cepol Kak MPeCTaBUTENHN KUCIOTHBIX OKCHA0B. CepHasi KuciaoTta: GU3N4YecKue u
XUMHYecKkue cBoWcTBa (oOmme u crneuuduueckue). Conu CEepHOW  KHUCIOTHI,
KayeCTBEHHas peakius Ha cynbdaT-uoH. CepHUCTas KHUCIOTA. XumuuecKkue peakyuu,
niedxrcawyue 8 0CHO8e NPOMbIULIEHHO20 ChOcoba noydenus cepHotl kuciomol. Haxoxnenue
cepnl U e€ coequHEeHM B mpupoje. [IpuMmeneHne cepsl U €€ COCIUHCHHN B OBITY U B
MIPOMBIIIIIEHHOCTU. Xumuueckoe 3azpsazHenue okpyrcaroujeil cpeobl CoeOUHeHUsIMU cepbl
(Kuciommbwle 002COU, 3a2psa3HenUe 8030yXa U 6000EMOB), CROCOObL €20 NPedOMBPAUEHUSL.

OO6mrast xapakTepucThKa 21eMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOSHHS aTOMOB
azora u (pocdopa, xapaKTepHbIC CTCIICHH OKUCIICHUS.

A30T, pacmpocTpaHeHHE B Mpupone, (PU3MYECKHEe U XUMHYECKHE CBOMCTBA
(B3aMoOJEICTBUE € METAJJIaMH U HEMETalUlaMH - KHUCJIOPOAOM M BOJOPOJOM).
KpyroBopor azora B mpupoge. AMMmuak: (¢GU3HUECKHE W XUMHYECKHUE CBOWCTBA
(oKuCIeHue, OCHOBHBIE CBOMCTBA BOJHOTO PacTBOpa), noayueHue u npumeHenue. Conu
aMMOHMUS: COCTaB, (U3UUECKUE M XUMHYECKUE CBOMCTBA (pa3ioKeHNe, B3aUMOICUCTBUE
CO mienoyaMu), npuMmeHeHue. KauecTBeHHasi peakuus Ha HOHbI aMMOHHMS. A30THas
KucioTa, € QU3MYeCKHe W XHMHUYCECKHE CBoWcTBa (oOmue u crnenuduaeckue),
nonyyenue. Hutpatel (paznoxenue). A3otuctas kuciora. Mcnonb3oBaHue HUTPATOB U
coJiell aMMOHHSI B Ka4eCTBE MUHEPANbHBIX YI0OpeHuil. Xumuueckoe 3azpsiznenue

12



OKpydHcarouels cpeovl COeOUHEHUAMU A30Ma (KUCIOmMHbIEe 00HCOU, 3a2psA3HeHUe 8030yXda,
NnouBbl U B000EMOB).

®docdop, arromponuvlie moouguxayuu gocgopa, Guznueckue U XUMHYECKUE
CBOICTBa (B3aMMOJCICTBUME C METAUIAMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHLIMU
azomuou u ceprou kuciomamu). Oxcua dochopa (V), oprodocdopnHas kuciora:
¢usznueckrue W XUMHYECKHE CBOWCTBA, nonyuenue. Illowamue o MuHepanvbHvix
yooopenusix: Humpamol u gocgamot. Ilonamue o xomniexcHvix yooopenusx. O0mas
xapakTepuctuka 35eMeHToB [V A-rpynnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB yTiiepoja U
KpeMHUsl. BajJeHTHOCTh M XapaKTepHbIC CTENEHU OKHUCICHUS aTOMOB yriepojia u
KpeMHus. PacnipocTpaHeHue yriepojaa B IpUpoJie, XapaKTepHbIE CTEIIEHH OKUCIICHUSI.

VYrnepon, amwtorponHble Moaudukanuu (rpadur, ammas), Quznueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOCHCTBUE C METAIIAMU, HEMETAJJIAMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol kuciomamu). AncopOuus. Kpyrosopot
yraepona B mnpupojae. OKcuabl yriaepoja, ux (usnueckue M XUMHYECKHE CBOWMCTBA,
NOJIy4eHHUE U TPUMEHEHUE, IEHCTBUE Ha OPTaHU3M YelloBeKa. JKoio2uiecKue npoo.ieml,
ces3anHble ¢ okcuoom yenepooa (IV); eunomesa 2nobanvnoco nomenjieHus KiumMama,
napHukoswli 3¢gexm. YTONbHAS KUCIOTA U €€ CONH, UX (PU3NYECKHe U XUMUUYECKHE
CBOICTBa, nomyuenue u npumenenue. KauecTBeHHass peakuus Ha KapOOHAT- HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

OO6mue mnpeacTaBieHus 00 OCOOCHHOCTSAX COCTaBa M CTPOEHUS OPraHUYECKUX
COEIMHEHUH yriiepoja (Ha mpuMepe MEeTaHa, dTUJICHA, dTaHOJIA, YKCYCHOM KUCIOTHI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugurayusa opeanuueckux eewgecms. Ilonarue o
OMOJIOTUYECKN Ba)XKHBIX BEIIECTBAX: KHUpaX, OeJKax, yriaeBoJaX — U UX POJIM B KU3HU
yenioBeka. Mamepuanvroe eOuHCmE0 OpeaHu4yecKux U HeopeaHuyeckKux cOeoOuHeHu.

Kpemnuii, ero pusnyueckne u XMMHYECKHE CBOMCTBA (Ha TpUMEpE B3aMMOICHCTBUS
C METaJJlaMd W HEMEeTalllaMH), nojayyenue u tnpuMmeHeHue. CoeduHenus KpeMHUs &
npupode. Obwue npeocmasienus 06 oxcuoe kpemuus (IV) u kpemHuesou kucnome.
Cunukamol, uzuieckue u Xumuyeckue coucmea, nojiyyeHue u npumeHeHue 8 Ovimy,
NPOMBIUAEHHOCU (8 MEOUYUHCKOU, INeKMPOHHOU, cmpoumenvholl u op.). Basicnetiwue
cmpoumeinbHble MAMepuabl. Kepamukd, CMmeKlo, YeMmeHm, OemoH, dHcene300emoH.
IIpobremvr 6e30nacho2o UCNONBL308AHUSL CIPOUMENbHBIX MAMEPUAN08 8 NOBCEOHEeBHOU
JHCUSHU.

XVUMHUYECKUNA DKCIEPUMEHT: H3y4eHHUE OOpas3IoOB HEOPTraHWYECKUX BEIIECTB,
CBOWCTB COJITHOM KHUCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAaKUMK HA XJIOPUA-UOHBI U
HAOJIOZICHUE TIPU3HAKOB WX TMPOTEKAHUS, OIBITH, OTpaKawiue Q(U3NUECKHe U
XAMHYECKHE CBOMCTBAa TaJOTEHOB W WX COCAUHEHUN (BO3MOXKHO WCIOJIb30BAHHE
BHJICOMATEPHUAJIOB); O3HAKOMJICHHE ¢ oOpaslaMu  XJOpHUJO0B  (TaJOTeHHUJIOB);
O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COeNMHEHUSIMHU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAJIOB); HAONIOJEHUE Mpoliecca OOYriIuMBaHMs caxapa IMOJ JIeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI; U3YyUEHUE XUMUUYECKUX CBOMCTB pa30aBiIE€HHON
CEpHOMW KHCJIOTHI, MPOBEACHNE KAaYeCTBEHHOW pPeakiuy Ha CylIb(paT-uOH W HAOIIOACHHUE
MpU3HaKa e€ MpOTEeKaHus; 03HaAKOMJIEHHE ¢ (U3UUECKUMH CBOMCTBaMH a3ota, (hocdopa
U UX COeIMHEHUH (BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX
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u ¢ochopHbIX ynoOpeHuit; MoIyuyeHne aMMuaka U U3yuYeHHE ero CBOICTB; MPOBEIACHUE
KAUeCTBEHHBIX pPEaKIMi Ha MOH aMMOHMS M (ochaT-uOH U U3YYEHHE NPHU3HAKOB HX
[IPOTEKaHUsl, B3aUMOJECUCTBUE KOHLEHTPUPOBAHHOW a30THOM KHUCIOTBl C MEIbI0
(BO3MOXXHO MCHOJIB30BAHME BUIECOMATEPUATIOB); U3YUYEHUE MOJENEH KpUCTANTMYECKUX
peméTok anmMasa, rpaura; O3HAKOMJIEHHE C MPOIECCOM aJCOpPOIUU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM IHIPOTHUBOras3a; MOJy4YEHUE
YIJIEKUCIIOr0 Tra3a U U3y4YeHUE €ro CBOMCTB; NMPOBEACHUE KAaUECTBEHHBIX PEAKIMl Ha
KapOOHAT- Y CUJIMKAT-UOHBI U U3Y4YEHHE NMPHU3HAKOB UX MPOTEKAHMS; O3HAKOMJICHUE C
MPONYKIMEN CHIIMKATHOM MPOMBIILUICHHOCTH; PEMIEHUE YKCIEPUMEHTAJIBHBIX 33/1a4 110
TeMe «BaxkHeime HeMeTamibl U UX COETUHEHUS».

MeTaajabl 1 KX COeTUHEHUS

OO6m1as xapakTepUCTUKa XUMUUYECKUX JIEMEHTOB — METaUIOB Ha OCHOBAHUM UX
nosoxkeHus B llepuoanueckoit cucteMe xumuueckux snemeHtoB . 1. Menzaeneesa u
cTpoeHus aroMoB. CTpoeHue MeTauioB. MeTamimyeckass CBsi3b M MeETallIMyecKas
KpUCTAJUIMYECKasT PEHETKA. OJICKTPOXMMUUYECKUM pAJ  HANPSHKEHUH METaJUIOB.
dusnyecKknue W XUMHUUYECKHE CBOWCTBA METAJIOB (B3aMMOJICMCTBHUE C KHUCIOPOIOM,
BOJOM, kuciotaMu). Obwue cnocodvl noayuenus memannod. llowsmue o xopposuu
Memainios, OCHOBHble CHOCcoObL 3awumsl ux om kopposuu. Cniasvl (cmanb, 4yeyH,
0pantoMutUil, OPOH3a) U UX NPUMEHEeHUe 8 ObIMY U NPOMBILULEHHOCTU.

[IlesiouHble MeTaNIbl: MoJoOXeHHe B llepuogmueckoil cuUcTEME XUMHUYECKHX
anemeHToB /. 1. MeHnneneesa; ctpoenre atomoB. Haxoxnenue B npupozae. Pusnueckue
U XUMHYECKHUE CBOMCTBA (Ha mpuMepe HATpus U Kayus). OKCUIBI U TUAPOKCHUIBI HATPUS
u kanus. [[pumMeHeHne mea0YHbIX METAIIOB U UX COCIMHEHUM.

[IlenoyHO3EMENBHBIE METAIUIBI MATHUM M KaJbLHK: MOJI0OKEHHE B [lepuonnueckon
cUCTEME XUMHUYECKUX 31eMeHTOB /1. 1. MenaerneeBa; CTpOEHUE X aTOMOB; HAX0KICHHUE
B npupoae. Ouznyeckne M XMMHUYECKHE CBOMCTBA MarHusi W Kalblud. Baxueumue
COCMHEHUS KajbIlusa (OKCHJA, THIPOKCHUI, COJH). JKécmkocmb 6006l U cnocodvl eé
YCMpPAaHeHus.

AnroMuHui: niosioxkeHue B Ileproandeckoil cucteMe XUMUYECKUX 3JeMEeHTOB /I,
N. MenpaeneeBa; CTpoeHUE aTOMa; HaX0kKAeHUE B mpupoae. Duznyeckue u XuMHYECKHE
cBOMCTBa amfOMUHMS. AMMOTEpHBIEC CBOMCTBA OKCH/IA U TUAPOKCHUIA aTFOMUHUSI.

Keneso: nonoxkenue B llepruoanyeckor CUCTEME XHUMHUYECKHX 3JIEMEHTOB /.
N. Menpeneesa; CTpoeHHE aTOMa; HaX0XJICHUE B TpUpoje. PU3NUECKUE U XUMUUYECKHUE
CBOMCTBa ’Xeye3a (B3aMMOJICUCTBHE C METajIaMH, KUCIOTaMH U cojiaMu). OKCHIIBI,
ruapokcuasl u conu xkene3a(ll) u xxeneza(lll): coctas, cBolicTBa U nonyuenue.

XUMUYECKUN SKCIIEPUMEHT: 0O3HAKOMJICHHE ¢ 00pa3liaMyi METaJIJIOB U CIIJIABOB, UX
(U3UIECKUMH CBOWCTBAMU; HM3YYCHHE PE3yJbTaTOB KOPPO3UH METALIOB (BO3MOXXHO
HCITOJIb30BaHUE BUACOMATEPHAIOB), OCOOCHHOCTEH B3aNMMOJICHCTBUS OKCH/IA KA H
HaTpus C BOJOM (BO3MOYKHO HMCMOJIb30BAaHHWE BUIEOMATEPHUAJIOB); UCCIEOBAHUE CBOMCTB
KECTKON BOJBI; Mpollecca TOpPEeHUs Kejie3a B KUCIOpojae (BO3MOXKHO HMCIIOJIb30BaHUE
BH/ICOMATEpPUAJIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIuii Ha MOHBI (MarHus,
KaJbliMs, anoMunus, nuHka, xene3a(ll) u xeneza(lll), meau(ll)); nabmroaenue u
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OINMCAHUE MPOLECCOB OKPAIIMBAHUS IUIAMEHUM HOHAMMU HATpUA, Kaausd WU KaJbLUs
(BO3MOKHO HCIOJb30BaHUE BUJEOMATEPHUAIIOB); HUCCIEIOBaHHE aM(OTEPHBIX CBOWUCTB
TUJIPOKCUIA ATIOMUHUSA U THAPOKCHUAA LIMHKA; PEIICHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110
TeMe «BaxkHelme MeTaljbl U UX COCTUHEHUS.

Xumus u okpyscarowan cpeoa

Hoesvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvi 6 no8ceoHesHOl
ocuzHu  yenoseka. Xumus u 300pogve. beszonacnoe ucnoivzosanue eeujecms u
Xumuyeckux peaxkyui 6 oOwimy. Ilepsas nomowp npu  XUMUYECKUX — 0AHCO2AX
u ompasnenusx. OCHOBbL IKOIO2UYECKOU 2PAMOMHOCIU. Xumuyeckoe 3acps3HeHue
oKpydIcarouyeli cpeovl (npedenvras donycmumas Konyeumpayus eeuecms — I1/[K). Ponv
XUMUU 8 peueHUU IKOI02UYECKUX NPODTIEM.

Ipupoonvie ucmounuku yeieso00po0o8 (V2oib, NpupooOHblil 2ad3, Hegpmb),
NPOOYKMbL UX nepepabomKu, ux poib 8 ObIMy U NPOMbILULIEHHOCHIU.

Xumuyeckuil IKCnepuMeHm: uzyyeHue oopasyos mMamepuanlos (Cmexio, CHIavl
Memanios, NOJUMepHble Mamepuaivl).

MexnpeaMeTHbIe CBA3U

Peanuzanmst MEXNpEeIMETHBIX CBSI3eH NpH HM3yYeHWM XUMHUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TTOHATUH, TaK
U TIOHSATUH, SIBISIONIUXCS CHUCTEMHBIMHU JJIi OTHEIbHBIX MPEAMETOB E€CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TOHITHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHanM3, CHUHTE3, Kilaccuukanus, NEePUOJUYHOCTh, HAOIIOACHUE, DSKCIEPUMEHT,
MOJIETMPOBAHKE, M3MEpPEHUE, MOJIENb, SIBICHHE, MAapHUKOBBIA 3(P(DEKT, TEXHOJIOTHUS,
MaTepuabl.

®dusnka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHUJ, WU30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, dMEKTPUUYECKUN 3apsll, MPOBOJHUKH, MOITYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TE€JIO, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacCTBOPHUMOCTb, KpPUCTAJIMYECKash pem€Tka, CIUIaBbl, (U3NUECKHUE
BEIIUYMHBI, €JUHUIBI HU3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JHI,
Comnnre.

buonorusi: ¢dotocunte3, napixanue, Ouochepa, SKocUCTeMa, MUHEPAIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOBI, IOJE3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

BrInoJiHeHHE NPAKTHYECKHUX PadoT

IIpu mnpoBeneHUU NPAKTUYECKOW paOOTHl KaXKIbIA €€ dTam BbIOJHIETCS
obOyudarommmmucs ¢ 3[IP Bmecte ¢ yumTenem W moja e€ro pykoBoacTBoM. Ha mocke
00s13aTEIPHO BBIBEIIUBAIOTCS TIPaBUJIa TEXHUKH OE€30MAaCHOCTH, COOTBETCTBYIOIIHE
JAHHOMY BHUAY paOoOThl, JaeTcsi NpaBWiIbHAsl 3amuch (OpPMyN M yKa3bIBaeTCsA UEIb
npoBeieHus paboThl. [Ipn HEOOXOAMMOCTH JaeTCsl BU3yallbHBIA aIrOPUTM BBIMOJIHEHUS
3aiaHusl. DTO CHOCOOCTBYET OCO3HAHHUIO OOYYAIOUIMMHUCS BBIMTOJTHSEMbIX JAEHCTBHUI U

MOJYYEHHOTO pe3yJibTaTa
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IIpumMepHbIe KOHTPOJIBLHO-U3MEPHUTEIbHbIC MATEPHAJIBI 10 XUMUH

JUist opraHu3aluy MPOBEPKH, ydy€Ta M KOHTPOJISI 3HAHUKA OOYy4alolUXCS IO
NpeAMETY MPEeAyCMOTPEHbl KOHTPOJBbHBIE pPabOThl, CAMOCTOSITENbHBIE PabOTHI,
npakTuyeckue paldoThl, TecTUpoBaHWe. OJHUM U3 METOJOB KOHTPOJS PE3yIbTaTOB
oOyuenust oOyvaromuxcsi ¢ 3[IP sBaseTcs Meron NOIMBApUAaTUBHOIO 3KCIpeEcc-
TECTUPOBAHUSI C KOHCTPYUPYEMBIMH OTBETaMU. Ero OTJIWYUTENBHBIMU YepTaMU
ABJIAIOTCS] OIEPATUBHOCTb, BHICOKAs CTENEHb MHAMBUAYATN3alMH 3HAHUN, CPABHUTEIBHO
MaJible 3aTpaThl BPEMEHH U TPYJla Ha MIPOBEPKY OTBETOB 00YYAIOLIUXCS.

Jnst obyuaromuxcst ¢ 31IP Bo3MOkHO M3MeHeHUe (POPMYIUPOBKU 3aJaHUM Ha
«IIOIIAaroBYIO», aJanTalys IMpeasaraéMoro o0y4aromeMmycsi TECTOBOIO (KOHTPOJIBHO-
OLICHOYHOT'0) MaTepuayia: WCIOJb30BAaHUE YCTHBIX W TMHUCBMEHHBIX WHCTPYKIIHUH,
YIPOIICHUE JITMHHBIX CIOXHBIX (OPMYJIUPOBOK MHCTPYKIIMM, pelieHrue ¢ onopor Ha
JIFOPUTM, 00pa3ell, UCIOIb30BaHUE CIIPAaBOYHOM MH(OPMALIUHL.
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IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IPEJIMETA
«XUMHUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHMUA

B nenom pesynbpTatel ocBoeHus oOywaromumucs ¢ 3IIP ydeOHoro mpenmera
«XHUMHUS» TOJDKHBI COBMAAATh C pe3yibTaTaMH pabodyeidl mporpaMMbl OCHOBHOTO OOIIET0O
oOpazoBanus. Hanbosee 3HaUMMBIMU SIBIISIFOTCS :

JIMUYHOCTHBIE PE3YJIBTATDI:

MOTHBAITUS K OOYUYCHHIO U IIeJICHAIIPABICHHOM ITO3HABATCIILHON JCATEIBHOCTH;

YCTaHOBKA HA OCMBICJICHUE JIMYHOTO OIbITa, HAOJIFOICHUHA 32 XUMUYECKUMH
AKCIIEPUMCHTAMHU;

OpUEHTAIlMs Ha TPaBWIA WHIUBHIYAIBHOTO M KOJUICKTUBHOTO O€30MacHOTO
TIOBEJICHHSI TIPY B3aUMOJICHCTBUH C XUMHUUYECKHUMH BEIICCTBAMU M COCTUHCHUSMH,

NpakTUYeCKoe H3ydeHune mpodeccuii U Tpyla pa3IndHOro pojia, B TOM YUCIE Ha
OCHOBE TIPUMCHCHHUS M3y4aeMOro IPEAMETHOrO 3HaHUs (HampuMmep, JaO0opaHT
XUMHUYECKOTO aHaIN3a);

yBaOXCHHE K TPYJLY U PE3yJIbTaTaM TPYIOBOH JIEATEITHHOCTH;

TOTOBHOCTh K OCO3HAHHOMY ITOCTPOCHHUIO JallbHEHIICH WHAMBUIYAIbHOM
TPAaCKTOpUM OOpa30BaHUS HA OCHOBE OpPHCHTUPOBKM B MHUpEe TpodeccHii |
npo¢eCCUOHATBHBIX MPEANIOYTCHUN, YBAKUTEIHHOTO OTHOIICHUS K TPYY;

OCO3HAHUE CBOETO TOBENICHUS C TOYKH 3PEHHSI OMTACHOCTH I OE30TIaCHOCTH JIJIst
ceOst UITH JI71s1 OKPYIKAIOIITUX;

OCHOBBI JKOJOTHYECKOH KYJIBTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHHUS, MPHOOPETEHUE OIBITa 3KOJOTHYECKH OPHEHTHPOBAHHON
NPaKTUYECKON JIEATSIBHOCTH B )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE TIOCJICACTBUA W HENPHUATHE BPEAHBIX TPUBBIUCK (YyIOTPEOICHHS
QJIKOTOJIS, HApKOTHUKOB, KypeHHWs) W WHBIX (opM Bpema i (PU3NUECKOTO H
TICUXUYECKOTO 3JI0POBBSI;

NPUHSATUE PEIICHUHN B )KU3HCHHOU CUTYallMH Ha OCHOBE TIEPEHOCA TIOJTYUCHHBIX B
X071e O0y4eHHsI 3HAHUH B aKTYaJbHYIO CUTYaIMI0, BOCTIONHATh AeUIIUT HHPOPMAITUY;

TOTOBHOCTH OTOMPATh W UCIOJb30BATh HYKHYIO HHPOPMAIIMIO B COOTBETCTBUU C
KOHTEKCTOM XU3HCHHOW CUTYyaIlHH.

METAIPEAMETHBIE PE3YJIBTATHI

Oe¢nadenue yHugepcaibHbIMU YUeOHbIMU NOZHAGAM EJIbHBIMU 0CUCMBUAMU:

BBISIBJIATH IPUYHUHBI U CJIIEACTBUSA MPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBIIATh CPAaBHECHHE, KIACCU(PUKAIMIO XUMHISCKUX BEIIECTB 10 3a1aHHBIM
OCHOBAHHSIM M KPUTEPHSIM JJIS1 YKa3aHHBIX JIOTHYECKUX OIEpPALUN;

CTPOUTH JIOTHYECKOE CYXKJICHUE MOCJE MPEABAPUTEILHOTO aHaIN3a, BKIIFOYAIOIIEE
YCTaHOBJICHUE TTPUYUHHO-CJICICTBEHHBIX CBSI3EH;

BBIABIIATH JAchUIMTBI WH(POpMAIMK, MaHHBIX, HEOOXOIWMBIX JJIA PpPEIICHUs
MMOCTABJICHHOM 3a/1a4H;
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npeoOpa3oBbIBaTh UHPOPMAIIUIO U3 OJHOTO BHUJIa B APYrod (Tabiauily B TEKCT U

np.);
P CO3/1aBaTh, IPUMEHSThH U MPEOOPA30BLIBAT 3HAKA U CUMBOJIBI, MOJICIIM U CXEMBbI
JUTSL pellieHUs Y4eOHBIX M MO3HABATENIBHBIX 3a/1a4 C TOMOIIIBIO TIEAarora;

C TIOMOIIIBIO Tefarora MPOBOJUTh XUMUYECKUHN OIBIT, HECIOKHBINA IKCIIEPUMEHT,
JUISl YCTAHOBJIEHUSI OCOOCHHOCTEW 00bEeKTa M3yUEHUs, TPUUUHHO-CIICICTBEHHBIX CBSI3EH
1 3aBUCUMOCTEH 00BEKTOB MEXAY COOOi;

C TMOMOIIBI0 TeJarora WM CaMOCTOATENbHO (QOpMYIUpoBaTh OOOOIIEHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEJACHHOTO HAOIOICHHUS, OTIbITA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE XUMHUUYECKHX TIPOIIECCOB M  UX
MOCJIC/ICTBUS,

UCKaTh WIKW OTOMpaTh HMHQPOPMAIMIO WM JaHHBIE W3 MCTOYHUKOB C y4E€TOM
PeIJIOKEHHON yueOHOM 3a1a4M U 3aJJaHHBIX KPUTEPUEB.

Osnaodenue ynugepcaibHoIMu YUeOHLIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OpPraHU30BBIBATh YYEOHOE B3aUMOJCHCTBUE B I'pYIIe (ONMpeAessiTh 00IIHe 1IeNH,
pacrpenensTh PoJiv, JOTOBAPUBATHCS JIPYT C IPYTrOM U T. I.).

C MOMOIIBIO TIeJIarora WM CaMOCTOSITEIbHO COCTABJISITh YCTHBIE M THChbMEHHBIE
TEKCThl C WCIOJIb30BAHHEM HWJUTFOCTPATUBHBIX MATEPUANIOB JIJIsi BBICTYIUICHUS TMEpPe
ayIUTOPUEN;

OpPraHU30BBIBATh Y4YEOHOE COTPYJHUYECTBO M COBMECTHYIO JCSTEILHOCTH C
yUUTEJIEM M CBEPCTHUKAMH; pabOTaTh MHIMBHIYAIbHO W B TPYMIE: HaXOAUTh oOIee
pelieHre MU paspemarb KOH(IMKTHI HAa OCHOBE COIJIACOBAaHWSA IMMO3ULMNA W yueTa
UHTEPECOB; POopMyIUpPOBaTh, ApPTyMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHUE;

OILICHMBATh KAYECTBO CBOETO BKJIa/a B OOIIUN MPOIYKT, MPUHUMATh U PA3ACIAThH
OTBETCTBEHHOCTH U MPOSIBIATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MEPE TPYIOM.

Osnaoenue ynugepcanbHbIMU y4eOHbIMU PeZYNAMUSHBIMU OCUICHBUAMU:

oOHapyxuBaTh M (OPMYIHPOBaTh YYEOHYIO TIPOOJEeMYy, ONPEACNSATh IIeb
y4eOHOMU JIeITEIIbHOCTH,

BJIAJETh OCHOBAMHM CaMOKOHTpOJS, CaMOOLEHKH, TMPUHATHS PEUICHUNA U
OCYIIECTBJICHHS] OCO3HAHHOT'O BHIOOpA B YUeOHOM M MO3HABATEIBLHON 1€ITEbHOCTH;

COOTHOCUTHh CBOM JEUCTBUS C IJITAHUPYEMBIMU pE3yJIbTaTaMH, OCYLIECTBIISTH
KOHTPOJIb CBOEHM JEATENbHOCTH B MPOLIECCE JIOCTUKEHUS pPE3ysbTaTa, OMPEAEISITh
CIIOCOOBI ICUCTBHI B paMKaX MPEIOKEHHBIX YCIOBHIM U TpeOOBaHM, KOPPEKTUPOBATH
CBOH JICMCTBHS B COOTBETCTBUHU C U3MEHSAIOLICHCS CUTYalUEN;

JaBaTh aJ€KBAaTHYIO OLEHKY CUTyallUd W TMpejiarath IUJIaH €€ HW3MEHEHUS;

IPEeABUAETh TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTH IPU PEIIEHUN YUEOHOM
3a/1auu;

NOHUMAaTh MNPUYHUHBI, MO KOTOPHIM HE OBUT JIOCTUTHYT TpeOyeMblid pe3ylibTaT
NEeATENIbHOCTH, ONpPEAENsiTh TMO3UTHBHBIE HW3MEHEHUsS W HampaBjieHus, Tpelyrouiue
JanbHeIen padoThl;

OCO3HAHHO OTHOCHUTBCS K IPYrOMY YEJIOBEKY, €r0 MHEHHUIO.
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HNPEAMETHBIE PE3YJIBTATBI

B cocTaBe nmpeaMeTHBIX pe3yJbTaTOB M0 OCBOCHHUIO 0053aTEIBHOIO CONECpKAHUS,
YCTaHOBJIEHHOT'O JaHHOW paboyeill mporpaMMOM, BBIIEISAIOT: HAYYHbIE 3HAHUS, YMEHUS
U CIocoObl JeWcTBUM, cnenuduueckue il ydyeOHOTro mpeamera «XUMUs», BUIBI
JESATENBHOCTH T10 MOJTYYEHUI0 HOBOTO 3HAHMSI, €r0 MHTEPIPETALNH, TPEOOPa30BAHUIO U
MIPUMEHEHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYAIUSIX:

® MPEJCTAaBJIICHHE O 3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SBICHHUW IPUPOABI,

NOHMMaHHe OOBEKTUBHOW 3HAYMMOCTHM OCHOB XMMHYECKOW HAayKH Kak 00JacTh

COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIOHEHTA O0IIEeH KyJbTypbl U MPAKTUYECKON

JeSITEIbHOCTH YEJIOBEKa B YCIOBHSIX COBPEMEHHOIO 00111€CTBA; TOHUMAaHHUE MECTa

XUMHUM CPEU JPYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAMH MTOHATUIHOIO anmnapara i CHMBOJIMYECKOTO SI3bIKA XUMUU JJIS
cocTaBieHUs (POpMYJT HEOPraHMYECKUX BEIIECTB, YpPAaBHEHUW XUMUUECKUX
peakiuii (C Omopod Ha aJIropuTM Y4eOHBIX JIEUCTBHUIA); BIaJEHUE OCHOBAMHU
xumudeckoit HomeHknaTypbl (IUPAC u TpuBHaIbHOI) M YMEHUE UCIIOIB30BATh €&

JUIsL pelieHus] y4eOHO-TIO3HaBaTEIbHBIX 3a7a4 C TOMOUIBIO YYUTENs; YMEHUE

UCIIOJIb30BaTh MOJENIU JJisi OOBSICHEHUS CTPOCHHUS aTOMOB M MOJIEKYT IIO

aJIrOPUTMY C OMOPOI Ha ONPEIETECHHUS;

® MIPEJCTaBJICHHE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C MOMOIIBIO YUUTENS

IPUMEHATh CUCTEMY XUMHMUYECKMX 3HAHUM JUIsI YCTAaHOBJICHUSI B3aUMOCBS3EH

MEXKJ1y U3YYEHHBIM MAaTepUAJIOM U IIPU NOJYYCHUH HOBBIX 3HAHUM, a TaKXKE B

Ipolecce BBIMOTHEHUS Y4YeOHBIX 3aJlaHuii ¥ TMpu padoTe C HCTOYHHKAMU

XUMHYECKOM MHPOpMAIIUU, KOTOpasi BKIIOYAET:

BAKHEHIINE XMMHUYECKUE IIOHATHUS: XUMWYECKUU DJJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IIPOCTOE M CII0KHOE BEIIECTBO, OJHOPOAHAS W HEOJHOPOJHAS CMECH,
OTHOCUTEJIbHBIE aTOMHAasi M MOJIEKYJISIpHAs MAacChbl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBI 00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJb (CpemHss),
XUMHUYECKAsT peaKlus, pEakUUu COCIAUHEHHUs, pPEaKkIUu pPa3JIOKEHUs, pPeaKiuu
3aMelIeHns, peakiuu oOMeHa, TeIIOBOH 3P (EKT peakiuu, dK30- U SHIOTCPMUUICCKHE
peaKkUuum, pacTBOP, MACCOBasl JOJISI XMMHUYECKOTO 3JIEMEHTAa B COCIMHEHUH, MaccoBas
JIOJIS1 M IPOLICHTHAsI KOHLIEHTPALKsI BEIIECTBA B PACTBOPE, SIAPO aTOMA, dJIEKTPUUECKUI
CJIOW aToma, aTOMHas OpOWTanb, PaJUyC aTOMa, BAJICHTHOCTb, CTEIICHb OKHCIICHHS,
XUMHYECKAST CBSA3b, JICKTPOOTPHULATEIBHOCTD, MOJISIPHAS M HEMOJSAPHAsT KOBAJCHTHAs
CBS3b, MOHHAs CBS3b, META/NINYECKasi CBA3b, KPUCTAUIMYECKAs pelIeTKa (aToMHasi,
MOHHAsA, MeTaJuIM4ecKas, MOJEKYJsSpHasi), MOH, KAaTUOH, AaHHOH, JJICKTPOJIUT WU HE
ANEKTPOJIUT,  BJEKTPOJMTHYECKAs]  JHCCOLMAIUs, pPeakluu HOHHOro  OOMEHa,
OKHCJINTENIbHO-BOCCTAHOBUTEBHBIE ~ PEAKLIHMHM, OKHCIHUTEIb W  BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAaHOBJIEHHE, AJIEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIUU, CKOPOCTh XUMUUYECKOW pEaKInd, KaTalnu3aTop, MPeaelbHO
nonyctumasi konueHtpauus (I11K), koppo3ust meTanios, CIIaBbl;

OCHOBOITOJIArarIIe 3aKOHbl XUMHUH: 3aKOH COXpaHEeHUs Macchl, [lepuoanueckuin
3akoH J. 1. MenaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUU XHMHUHU: ATOMHO-MOJICKYJISIpHAs TEOPHUsS, TEOPHUS DIEKTPOJIUTHUYECKOU
JIUCCOLIMALAN, & TAKXE MPEACTABICHUS O HAyYHBIX METOAAX MO3HAHUS, B TOM YHUCIE
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AKCIIEPUMEHTAJIbHBIX U TEOPETUUYECKUX METOJIaX MCCIIEIOBAHMS BEIIECTB U U3YYCHUS
XUMHUYECKUX PEaKIUM;

® MPEACTABICHUE O NMEPUOJINYECKON 3aBUCUMOCTHA CBOMCTB XUMUYECKUX 3JIEMEHTOB
(pamuyc aToma, 3JIEKTPOOTPHULATENBHOCTH), MPOCTBIX U CIIOKHBIX BEIIECTB OT
MOJIOXKEHUS AJIeMEHTOB B [lepronnueckoil cucteme (B MajibIX IEPUOIaX U TJIABHBIX
NOATPYNNAax) U DJIEKTPOHHOTO CTPOCHUS aToMa; yMEHHUE OOBSCHSITH CBS3b
MOJIOKEHUsL ~ 3yeMeHTta B llepuonuyeckod  cucteMe € YHMCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsif
saapa, oO0IIee YHCIO  DJEKTPOHOB), PpacCHpelieNICHUEM  DJEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJOB, Kalusid U KaJbIuf;
KIacCU(PUIIUPOBATh XUMUYECKHE OJEMEHThl C OINOpPOM Ha ONpeaesICHUs
bu3uYecKoro cMbiciia IUPPOBBIX JAHHBIX MEPUOIHUUECCKON TaOJIUIIBI,

® yMEHHE KJIACCU(UIIMPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTaHUUECKHUE BEIIECTBA U
XUMHUYECKHE PEAKIMU C OMOPOM HAa CXEMBI; ONpPEEIATh BAJICHTHOCTh U CTENEHD
OKHUCJICHUS XUMHUYECKHUX DJJEMEHTOB, BHJ XUMHYECKOW CBA3M M  THII
KPUCTAJUIMYECKON CTPYKTYpbl B COEAMHEHUAX, 3apsA]l MOHA, XapaKTEep CPEIbl B
BOJIHBIX pACTBOpax BEUIECTB (KUCJIOT, OCHOBAHUI ), OKUCIUTEIh U BOCCTAHOBUTEb
0 aNTOPUTMY YUEOHBIX JIEHCTBHIA;

® yMEHHE XapaKTepu30BaTh C OMOpPOH Ha cXxemy (HU3NYECKHEe M XUMHYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOI, TpaduT, aiMa3, KpeMHHI,
asor, ¢pocdop, cepa, XJIOp, HATPUM, KaJIUK, MarHUH, KaJbIIUH, aJTFOMUHHH, )KeJe30)
U CIOXHBIX BELIECTB, B TOM YHCIJIE HUX BOJHBIX pacTBOpPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOA, CEPOBOAOPOA, OKCUABI U THAPOKcHAbl MetaiuioB | - ITA rpymnm,
amromunausi, meau (II), munka, xeneza (II u III), okcuasl yraepoma (II u 1V),
kpemuus (IV), azora u ¢ocdopa (III u V), cepst (IV u VI), cepuucras, cepHasi,
a30TUCTasi, a3oTHas, ¢ocopHas, yroiabHas, KpeMHHUEBAs KUCIOTa M WX COJIN);
ONKUCHIBATh C ONOPOM HA IJIaH W KIIIOYEBBIE CJIOBAa; YMEHUE MPOTHO3UPOBATh U
XapaKTepU30BaTh CBOICTBA BEUIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
1OCJI€ MPEIBAPUTEIBHOIO aHaln3a MOJ PYKOBOJACTBOM II€/1arora, NMpUMEHEHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTbh MPOTEKAHUS XUMHUYECKUX
IpEeBpalleHU B pa3IMYHBIX YCJIOBUSX, BIUSHHE BEUIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPYIKAIOLIYIO IPUPOJHYIO CPENLY;

® VYMEHHE COCTaBIATh MO OOpa3ily, cXeMe, alropuTMy YYEeOHBIX JACHCTBUM
MOJIEKYJISIDHBIE M MOHHBIE YPABHEHUS peakuuid (B TOM YHUCIE peaKuid MOHHOTO
oOMEHa ¥ OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi), HWILTIOCTPUPYIOIIUX
XAMHYECKUE CBOMCTBA M3YyYEHHBIX KJIACCOB / TPYI HEOPTAaHMYECKUX BEIIECTB, a
TaKXe MOATBEPKAAIOIINX FT€HETUYECKYIO B3aUMOCBSI3b MEXKY HUMU;

® YMEHHUE BBIUYHCISITH OTHOCUTEIIBHYIO MOJICKYJSIDHYIO W MOJIIPHYKO MAacChl
BEILIECTB, MACCOBYKO JOJIK0 XMMHYECKOTO 3JIEMEHTAa B COCAMHEHUH, MACCOBYIO
JIOJTI0 BEIIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA M €T0 Maccy, 00bEM ra3oB C
ormopoii Ha o0mwue (GopMyibl; YyMEHHE NPOBOJWTH PACUYEThl MO YPaBHCHUSM
XUMUYECKUX pEaKIMi M HaXOJUTh KOJWYECTBO BEIECTBAa, O0BEM U Maccy
peareHTOB WM MPOAYKTOB PEAKIMHU C OMOpOoi Ha oOpasel, alropuTM Y4eOHBIX
JICUCTBHM,
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® BJIJICHHE OCHOBHBIMU METOJaMHU HAyYHOTO MO3HAaHUS (HAOII0/IeHUE, U3MEPEHUE,

AKCTIEPUMEHT, MOJICIMPOBAHUE) TIPU U3YUCHUHU BEIIECTB U XUMUUYECKUX SIBJICHUMN C

OMOPOW Ha aNrOPUTM YUEOHBIX EUCTBUM; yMeHHE CHOPMYIUPOBATH IPOOIEMY U

MIPEIOKUTh TYTH €€ PEIlIeHHs ¢ MOMOIIbIO Me/1arora; 3HaHue OCHOB 0€30MacHOU

paboThl ¢ XUMUYECKUMHU BEIIECTBAMM, XUMHUYECKON MOCY/ION U 1abopaTOpHBIM

000pyI0BaHUEM;

® HaJlMYue MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIEAYIOIMINX

XUMHUYECKUX IKCIIEPUMEHTOB I0J] PyKOBOJACTBOM YUHUTENSI C 00CYXKJIEHUEM IIaHa

pabOTHI UM COCTABICHUEM TaOJIUIIbL:

U3y4YeHHe U onrcanue (U3nIECKUX CBOMCTB BEIIECTB;

03HAKOMJICHHE C (PU3UUECKUMU U XUMUYECKUMHU SIBJICHUSIMU,

OTIBITHI, WITIOCTPUPYIOIINE MPU3HAKHU MPOTEKAHUS XUMUYECKUX PEaKITUi;

U3y4YeHHE CIIOCOOO0B pa3/eeHUs CMeCel;

MOJIy4EHUE KUCIOPOAa U U3YUCHUE €r0 CBOICTB;

MOJIY4EHHE BOJIOPOJIa U U3yUCHHE €TI0 CBOUCTB;

MOJIYYEHHUE YTIIEKUCIIOTO T'a3a U U3yYeHUE €ro CBONCTB,;

MOJIy4YeHHUE aMMHUaKa ¥ U3yYCHHUE €ro CBOMCTB;

IPUTOTOBJIEHUE PACTBOPOB C OMPEICICHHON MacCOBOM J0JIel paCTBOPEHHOTO
BEIIECTBA;

UCCJICIOBAHNE U OINKMCAHUE CBOWCTB HEOPTraHUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

NpUMEHEHHEe HHIUKATOPOB (JIaKMyca, MEeTUIoOpaHka 1 ¢peHondranenta) ams
OTIpeJICJICHHsI XapaKTepa Cpe/lbl B pacTBOPaX KUCIOT U IIEJIOUEH;

U3y4YeHHE B3aUMOACHCTBHUS KHUCJIOT C MeTalJIlaMH, OKCHIAMU METaJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHMSIMH, COJISIMU;

MOJIy4€HUE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHE OJIHOT'O METaJlia JPYTHUM U3 PacTBOPA COJIH;

uccienoBanrie aMmGOTEPHBIX CBOMCTB THIPOKCHUIOB aTIOMUHHUS U ITUHKA;

pelIeHne  HKCIEePUMEHTANbHBIX 3adad 1o Teme «OCHOBHBIE  KJIACCHI
HEOPraHMYECKUX COCTMHEHUY;

pelIeHue  SKCIEPUMEHTANbHBIX  33a4 MO0  TeMe  «OJNEeKTPOJIUTHYECKAs
U CCOLAIS»;

pEIIeHNe SKCIIEPUMEHTATBHBIX 3a7a4 M0 TeMe «BaxHeime HeMeTauibl U UX
COCTMHEHUSIY;

pelIeHne SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelie MeTamibl 1 uX
COCTMHEHUSIY;

XAMHUYECKUE IKCTIEPUMEHTHI, WILTFOCTPUPYIONTUE MTPU3HAKU MTPOTEKAHUS PEAKIIHMA
MOHHOTO OOMEHa;

KauyeCTBEHHBIE PEaKIIMy Ha IPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HOHBI: XJIOPHU/I -
, Opomu-, nomuI-, cynbdart-, pocdar-, kapOOHAT-, CHITMKAT-aHHOHBI, TUAPOKCUI-UOHBI,
KaTUOHBI aMMOHUSI, MarHus, Kajablus, aTlOMUHMS, *Kere3a (2+) u xenesa (3+), menu (2+),
IIUHKA;

YMEHUE TPEACTABISTh PE3YNbTaThl JKCIEpUMEHTa B (QopMe BBIBOJOB,
JI0Ka3aTeIhCTB, TPA()UKOB ¥ TAOIHUI] ¥ BHISBISTH YMITUPHUIESCKUE 3aKOHOMEPHOCTH;
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e BJIaJICHHE MPaBUJIaMH 0€30MacHOT0 0OpalleHus ¢ BEIECTBAMU, UCTI0JIb3YEMBIMU B
MOBCEIHEBHOM JKM3HU, a TaK)Ke IMpaBWIAMHU TIOBEACHHS B IEIIX COEpeKCHUS
3II0POBbSI U OKpYIKAIOIIeH TPHUPOJHON CpEenbl; MOHWMaHWe Bpeaa (OMacHOCTH)
BO3/ICHCTBUS HA YKUBBIC OPTAaHU3MBI OIPEICICHHBIX BEIIECTB, a TAKXKE CIOCOOOB
YMCHBIICHUS W TIPEIOTBPAIICHUS WX BPEAHOTO BO3JCHCTBUS, IMOHUMAHUE
3HAYCHHUsI )KUPOB, OCIIKOB, YIIIEBOAOB JIJIsl OpraHu3Ma YelIOBEeKa;

® BIAJCHUE OCHOBAMH XHMHYECKOW TPAMOTHOCTH, BKJIIOYAIOIICH yMEHUE
NPAaBWIBHO HCITOJI30BaTh W3YYCHHBIC BEIIECTBA M MaTepuajabl (B TOM YHCIIE,
MUHEpAJIbHbIE YIOOpEHUS, METAIBI W CIUIaBBl, TPOAYKTHI TEpepadOTKH
IIPUPOTHBIX HCTOYHUKOB YTJICBOIOPOIOB (YTIJIs, IPUPOJTHOTO T'a3a, HEPTH) B OBITY,
CEIbCKOM  XO3SMCTBE, Ha TMPOM3BOACTBE; YMCHHEC NPHUBOJIUTH MPUMEPHI
NIPABWIIBHOT'O UCIIOTb30BaHUS U3yYEHHBIX BEIIECTB U MaTCPHAIIOB;

® YMCHHC YCTaHABJIWBATh CBS3U MEXKIY PEabHO HAOJFOMACMBIMH XMMHYCCKUMHU
SIBJICHUSIMHM 1 TIPOIIECCAMU, MPOUCXOASAIIMMHU B MaKpO- H MUKPOMHUPE, OOBICHSITH
NPUYUHBI MHOTOOOpa3usi BEIISCTB; YMEHUE MHTCTPUPOBATh XUMHUYCCKUE 3HAHUS
CO 3HAHUSAMHU JPYTHX YYCOHBIX MPEAMETOB C IIOMOIIBIO TIEarora;

® TpeAcTaBiieHHe O cdepax NpodeCCUOHATHHON IEeATEIBHOCTH, CBS3aHHBIX C
XHMHEH W COBPEMCHHBIMM TEXHOJIOTHUSIMH, OCHOBAaHHBIMM Ha JOCTHIKECHUSIX
XMMHYECKOW HAyKW;, HAJIWYHUE OMbITa PabOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpOpMAIMK MO0 XMMHHM  (HAy4YHO-TIONYJIApHAs  JIMTepaTypa, CJIOBapH,
CTIPaBOYHHUKH, HHTEPHET-PECYPCHI) C OMOPO HA aNTOPUTM: YMEHHE OOBEKTUBHO
OILICHWBATh MH(OPMAIMIO O BEIICCTBAaX, MX IPEBPAICHUAX WU TPAKTHIESCKOM
IPUMEHEHHH.

TpeOoBaHusl K MpeIMETHBIM pe3yJbTATAM OCBOCHHUS Y4eOHOro mpeaMera
«Xumus», pacnpeejeHHble 110 roaaM 00y4eHust

PesynpraTel mo rTomam (GOpMYIHpPYIOTCS MO TPHUHIMIY 100aBICHUS HOBBIX
pe3yabTaTOB OT roja K roay, y»K€ Ha3BaHHbIE B NPEABIAYIIMX TOJax IMO3UIUHU, KAK
IPaBUJIO, TOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCA (pe3ysbTaThl OYEPETHOTO roJa
0 YMOJTYaHUIO BKIIOYAIOT PE3YIbTAThI IPEABIIYIIHNX JIET).

8 KUIIACC

PacKphIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TMOHSATHM: aTOM, MOJIEKYIa,
XUMUYECKHUI 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOJIHAS U
HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCHUTEJIbHAsi aTOMHas M MOJIEKYJISIpHash Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHASI Macca, MacCOBAasl JI0JIs1 XUMUYECKOTO 3JIEMEHTA
B COCAMHEHUH, MOJSIpHBIA  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJlb,
2NIeKMPOOMPULAMENLHOCD?, CTEIICHb OKHCJICHUS, XUMHYECKasi  peakuus,
KJaccupuKausl peakuuil: peakiuu COCIMHEHUS, PEaKUUU Pa3JI0KEHHS, pEeaKIuu
3aMEIIeHHs, PEaKIMi OOMEHa, 9K30- M YHAOTEPMHUYECKUE PEAKINH; Men1080U dppexm
peakyuu, SIPO aroMa, FJIEKTPOHHBIM CIION aToMa, aTOMHasi OopOuTalb, paJuyc aToma,
XUMHYECKAs] CBA3b, MOJSPHASI U HEMOJISIPHAs KOBAJCHTHAsl CBSI3b, MOHHAS CBS3b, HOH,

2 3,[[6CB " Jajiee KypCuBOM 0003HavaroTCs TJIAHUPYCMBIC MPECIMETHBIC PE3YJIbTAThI, KOTOPBIC MOT'YT OBITH IIOTCHIIMAJIBHO
JAOCTUTHYThI 06y‘IaIOIIII/IMC$I C BHP, HO HE SBJISIOTCS 0053aTeIbHBIMHU.
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KaTHUOH, aHWOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOLICHTHAs KOHIICHTpAIus) B
pacTBope;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATUM (cM. 1. 1) m
MPUMEHSATH 3TU MTOHATUS MPU ONKMCAHUM BEIIECTB U UX MPEBPAIICHUI;

UCIIOJIH30BaTh XMUMHUYECKYI0 CHUMBOJIUKY JJISI COCTaBlieHUs (OpMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX PEAKITUH, JIIEKTPOHHOTO OaaHca;

OTPEeNIEeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIICHb
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COCJAMHEHHUSAX C OMOPOM Ha OMpENESICHUs, B TOM
YUCII€ CTPYKTYPUPOBAHHBIC, MPUHAIJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY KIJaccCy
coeMHEeHUN 10 (QopMyrnam; BHUJI XHUMHUYECKOW CBsI3U (KOBaJICHTHasT M HOHHAs) B
HEOPraHWYECKUX COEJIMHECHUSAX;

UMETh TMPEICTaBICHUE O CUCTEME XUMHYECKUX 3HAHWW, YMETh C IOMOIIbIO
YUUTENST TPUMEHSTh CUCTEMY XMUMHUYECKHMX 3HAHUM, JJIs YCTAHOBJICHUS B3aMMOCBSI3U
MEXy U3YYEHHBIM MaTepHUaJIOM U MPHU MOJYUYEHUHU HOBBIX 3HAHMM, a TakKe Mpu padbore
C WCTOYHUKAMU XuMHUYecKoW wuHPopmanmu. OpUEHTUPOBATHCS B TMOHATHIX U
OTIEpUPOBATh MU Ha 0A30BOM YPOBHE, MPUMEHSTH MPH BHIMOJIHECHUU YUCOHBIX 3aJaHUN
U pPEIICHUH PacyYEeTHBIX 3aJlad C OMOPOW Ha aJITOPUTM YYEOHBIX NEUCTBUN M3YUEHHBIC
3aKOHBI U TEOPHUU: 3aKOH coXpaHeHus Macchl, [lepuoanueckuit 3akon /.M. Menneneesa,
3aKOH NOCMOSHCMBA COCmaesd, 3aKOH ABOrajapo; aTOMHO-MOJICKYJISIpHAs TEOpHsl.
CooTHOCUTh 0003HAYEHMS, KOTOphle UMEIOTCs B Tabnuie «llepuoguueckas cucreMa
XUMUYECKUX 351eMeHTOB Jl. V1. MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, 00Illee YUCIO DJIEKTPOHOB H
pacrpeneneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJacCu(UIUPOBaTh XUMHUYECKHE DJIEMEHTHl; HEOpraHWYeCKHWe BEIEeCTBa;
XUMUYECKHE peaKkuu (M0 YHMCIY M COCTAaBy Y4YacTBYIOUIMX B PEAKIMU BELIECTB, IO
TEIUIOBOMY 3(eKTy, M0 U3MEHEHHUIO CTENEHU OKUCIICHHS] XUMUYECKUX DJIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKTepru30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB,  MOJTBEp)KJas  ONHCAaHUE MPUMEPAMU  MOJEKYISPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHMI C ONIOPOU HA CXEMBI;

IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOXHOCTH IPOTEKAaHHUSI XMMHUYECKUX NPEBPALICHUN B PA3JIMYHBIX YCIOBHSIX IOCIE
MPEABAPUTEIBLHOTIO 00CYKICHUS C MIEaroroM;

BBIYMCIIATh OTHOCHTEIBHYK) MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XMMHYECKOTO 3JIeMEHTa Mo (popmyiie COeTMHEHHS; MAaCCOBYIO JOJIIO
BEIIECTBA B PACTBOPE; MPOBOJIUTH PACUYETHI MO YPABHEHHID XUMHUYECKOW pEAKIUU C
ONOPOW Ha aJNTOPUTM;

IPUMEHATh OCHOBHBIC OICpAIlMH MBICIUTEIBHOW JCATCIBPHOCTH — aHaIu3 M
CHUHTE3, CpaBHCHHE, 0000IIEeHNEe,CHCTEMATH3aIIHS, KJaccu(puKanus, BBISBICHUE
MPUINHHO-CJICICTBEHHBIX CBS3€H — JIJI1 M3Y4YEHHS CBOWMCTB BEIICCTB M XHMHYECCKHX
peaKIuii; eCTeCTBEHHO-HAyYHbIE METOAbI IIO3HAHHWS — HAOMIOJCHUE, HW3MEPCHHE,

MOJICTUPOBAHUE, SIKCIIEPUMEHT (PeaibHblll U MbICIeHHbll) IO PYKOBOJICTBOM TEJarora;
cleloBaTh TMpaBWiaM T[OJb30BaHUSA XUMHUYECKOM TMOCyAol U  J1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKE MpaBUiIaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBUU C
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MHCTPYKIIUSMU IO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIMBITOB 1O MOTyYEHHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA U KHUCJIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C OINPEAECIEHHON MAaCCOBOM JI0JIEM pACTBOPEHHOIO BELIECTBA; IUNIAHUPOBATH U
MPOBOJUTh XUMHYECKHE JKCIEPUMEHTHl 1O PACMO3HABAHUIO DPACTBOPOB MIECIOYEH H
KHCJIOT C TOMOLIBIO HMHIMUKATOPOB (JIakMyc, ¢eHoyTanenH, METUJIOpaHXk U AIp.),
MOJITBEPKIAIONINX KAadueCTBEHHBIM COCTaB HEOPraHMUYECKUX BEIIECTB (KaueCTBEHHBIC
pEaKI Ha NOHBI) MO/ PYKOBOJCTBOM II€Jarora.

9 KIIACC

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHWYECKUX MOHATHN: XUMHWYECKUN DJIEMEHT,
aToM, MOJIEKyJa, HWOH, KaTHMOH, aHHMOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJICKTPOOTPULIATEIILHOCTD, CTENEHb OKUCICHUS, XUMHUUYECKas peaKus,
XUMUYECKasi CBSI3b, Meni080u 3pgexkm peaxyuu,Mojib, MOJSIPHBIM 00BEM, PacTBOD;
AJIEKTPOJUTHI, HEIJEKTPOJIUTHI, 3JIECKTPOJUTHYECKAS AUCCOLUAIMSA, PEAKIMA MOHHOTO
oOMeHa, KaTalau3aTop, Xumuieckoe pagHosecue, 0bpamumvle u Heobpamumole peaxyuu,
OKUCJIUTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIINU, OKUCIUTEb, BOCCTAHOBUTEb, OKUCIICHUE
U BOCCTAHOBJICHHUE, aJJIOTPOMUs, aM(OTEPHOCTh, XUMHUYECKasl CBA3b (KOBAJICHTHAs,
WOHHAs, MeTaJUIM4ecKasi), KpUCTANINUecKas peIETKa, Kopposus Memanios, CHiasbl;
CKOpOCMb  XUMUYECKoU peaxkyuu, TpenenbHo ponyctumasi koHueHtpauus (IT11K)
BEIIICCTBA,;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUUYECKUX TOHATHH (cM. 1. 1) m
MPUMEHSITh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;

UCIIONIB30BaTh 3HAKU M CHUMBOJIBI JUIS (PUKCAMM Pe3yIbTaTOB HAOJIOACHUH,
cocTaBjieHUs (OPMYJI BEIIECTB M YPAaBHEHUM XMMHYECKUX PEAKIIMN, 3alUCH JaHHBIX
yciioBHit 3a1a4. Mcrons3oBaTh 0003HaUeHUs, uMerolecs B [lepuoanueckoit cucreme u
TaOIUIE PACTBOPUMOCTH KHCJIOT, OCHOBAaHUN U COJIEH B BOJIE JUIsl BBITIOJIHCHUS 3a/TaHUM.
ONpeAeisiTh BaJCHTHOCTh M CTENEHb OKHUCICHUS XMMHUYECKHX SJEMEHTOB B
COCIMHECHUSAX PA3JIUYHOIO COCTaBa; MNPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCY COEJIMHEHUM ¢ OMOPO Ha ONPEJICTICHHS, B TOM YHUCJIE CTPYKTYPUPOBAHHbBIC; BUJIbI
XUMHUYECKON CBsI3M (KOBAJCHTHAs, WOHHAs, META/UVIMYECKas) B HEOPraHUYECKUX
COCMHEHUAX; 3apsa] HOHA IO XUMHUUYECKOH (opmylie; XapaKTep Cpellbl B BOIHBIX
pacTBOpax KHUCJIOT W IIEJIOYEH, mun Kpucmaiiuyeckou peulémku KOHKPEmHO20
sewecmaea;

packpbiBaTh  cMbIica  llepuonmueckoro 3akona .M. MenaeneeBa u
JEMOHCTPUPOBATH €T0 IOHUMAHHUE: ONUCHIBAMb U XAPAKMEPU308ams TAOINIHYIO HopMy
[lepyoguueckoil CHUCTEMBI XUMHYECKHMX DJIEMEHTOB: pPa3iMyaTh IOHSITHS «TJIAaBHAs
noarpynna (A-rpynma)» u «mnobounas noarpynmna (b-rpynma)», maneie u Oosbline
MIEPUOBL, COOMHOCUMb 0003HAYCHUS, KOTOPHIC UMCIOTCS B IMIEPHOINICCKON TaOJIHIIE, C
YUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMHYECKHUX AJIEMEHTOB (COCTaB U
3apsj sApa, o0Iee YKUCIIO AJIEKTPOHOB U PACMPEICICHUE UX IO JIEKTPOHHBIM CIIOSIM);
00bsCHAMb O0IITHE 3aKOHOMEPHOCTH B M3BMEHEHNUH CBOMCTB XUMHUUCCKUX DJIEMECHTOB U MIX
COCJIMHECHUH B MpEAeIax MajbIX MEPUOJOB U INIABHBIX NOATPYMII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(PUIIUpOBaTh XUMUUYECKUE DIEMEHTHl, HEOPraHWYEeCKHUE BEICCTBA;
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XUMHYECKUE peakluuH (MO YMUCIYy U COCTaBY YYACTBYIOIIMX B PEAKLMHU BEIIECTB, IO
TeroBoMy 3G (ekTy, M0 U3MEHEHUIO CTETIEHEW OKHUCICHUS XUMUYECKUX SJIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CIEHU(PUUECKUE XUMUYECKUE CBOMCTBA
BEIIECTB PA3JIMUYHBIX KJIACCOB, MOATBEPXkAasi OMMCAHHE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLUU C OIIOPON HA CXEMBI;

COCTaBJIATh YPABHEHUS AIIEKTPOIUTHYECKON AMCCOLMALMM KUCTOT, IIEJoueh H
COJICH; TIOJIHBIE M COKpAIEHHBbIE YpPaBHEHHS pEaKlHUid HMOHHOTO OOMEHA; ypaBHEHUS
peakLuii, TOATBEPKAAIOIINX CYIIECTBOBAHHE T€HETUUECKON CBSI3U MEXKIY BEIleCTBAMU
Pa3TUYHbBIX KJIACCOB;

pacKkpbIBaTh CYLIHOCTh OKHUCJIMUTEIbHO-BOCCTAHOBUTEIIbHBIX peakuuit
MOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOrO OajaHca 3TUX peaKIni;

IPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS;
BO3MOXXHOCTU TPOTEKAaHUs XUMHUYECKUX TMPEBpAIIeHU Toche MpeaBapUTEIbHOTO
00CYXJIEHUS C TeIarorom;

BBIUUCISITh OTHOCHUTENIbHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEIECTB;
MacCOBYIO JIOJII0 XUMHYECKOr0 3jeMeHTa 1o ¢GopMyse COSAUHEHUS; MAaCCOBYIO JIOTIO
BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUYECKON pEaKIuu C
OIIOPOY Ha aJITOPUTM;

CJIeIoBaTh TPaBWJIAM TMOJb30BAHUS XUMHUYECKOM TMOCya0H U J1abopaTOPHBIM
o0opyZoBaHMEM, a TakKe IMpaBuUiiaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHMSIMU T10 BBITIOJHEHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYSHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOro rasa);

IPOBOJIUTh pPEAKLUHH, MOATBEPKAAIONIME KAYECTBEHHBIM COCTaB Pa3JIMYHbBIX
BEIIECTB: PACMO3HABaTh OMNBITHBIM NyTEM XJIOpuA- OpomMua-, HOAMA-, KapOOHAT-,
docdart-, cunukat-, cynbQar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M HOHBI H3yYE€HHBIX
METaJUIOB, IPUCYTCTBYIOUIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

IPUMEHATH OCHOBHBIE ONIEPALlUH MBICIIUTEIIBHOU AEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AINIO, BBISIBICHIUE IPUYUHHO-CIIEICTBEHHBIX CBS3EH
— JUTSl U3YYEHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIMIl; ECTECTBEHHO-HAYUYHBIE METO/IbI
MO3HaHUSA — HAOIIOZCHHE, M3MEpPEHHE, MOJAEIUpPOBAHHE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIH).
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TEMATHYECKOE IIVTAHUPOBAHHUE

8 kiace
KoaunuyecTBO YacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
n/n NMPOrpaMmblI Bcero KonrpoubHere IIpaxkTHieckne o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Pa3nea 1. [lepBoHauyaibHble XHMHYECKHE TIOHATHS
X — o
1.1 ecpil\edgrioszif;a; 12 ;Iif;zecxoﬁ 5 2 Bubmiorexa LIOK
) p https://m.edsoo0.ru/7f41837c
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) COEOUHEHUN https://m.edsoo.ru/7f41837c
Utoro no pazneny 32

Paspnean 3. Ilepuonnueckuii 3akon u llepuoguveckasi cucrema xumnueckux 31eMeHToB /I, . MenaesneeBa. CTpoeHue arToMoB. XMMHU4YeCKAasl CBA3b.

OKHCAUTENbHO-BOCCTAHOBHUTEIbHBIE peaKIuu

3.1

[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucteMa XUMUYECKUX
anemenToB /. 1. Menaeneena.
Crpoenue aToma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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32 Xumuueckas cBsA3b. OKUCIUTENBHO- 7 1 bubmuorexa [IOK
' BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
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MOJIEKYJIbI https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE JIEMEHTHI. 3HAKU (CMBOJIBI) 1 bubmuoreka [JOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U ClI0KHBIC BEllleCTBa 1 brbmorexa LJOK
P B https://m.edsoo.ru/ff0d2a6¢c
o | oo e e : Bt LOK
" PMy7a. " https://m.edsoo.ru/ff0d2eae
XHUMHUYECKUE DIIEMECHTHI
OTHOCHUTENBHAS aTOMHAs Macca. Bubmiorexa LIOK
10 OTtHOocuTeNbHAS] MOJIEKYJISIpHAs Macca 1

https://m.edsoo.ru/ff0d323c
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MaccoBas 10151 XUMHYECKOI'0 3JIeMEHTa B

bubmuoreka [JOK

1 COCIMHEHUU https://m.edsoo.ru/ff0d350c
12 BanieHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB bubnmorexa LIOK
https://m.edsoo.ru/ff0d2d50
C
p | o e bopuyn o Bmoresa 10K
" - 'POBCP " p https://m.edsoo.ru/ff0d37fa
Xumuyeckue Gopmysbl
14 KonnuectBo BemecTBa. Mosbs. MossipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
dusnyecKrue 1 XUMUUYECKHUE SIBJICHUSI.
15 Xumuueckas peakuus. [IpuzHaku u ycnosus bubmrorexa [JOK
) . https://m.edsoo.ru/ff0d3al16
MIPOTEKAHUSI XUMUYECKUX PEAKITUN
16 3aK0oH COXpaHEHHUs MAaCChl BEIECTB. bubmuorexa [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koardecTBa, MacChl BEIIECTBA bubmuorexa [JOK
110 YPAaBHEHUSIM XUMHUUYECKUX PEAKIIHI https://m.edsoo.ru/ff0d5708
Kitace a ec €aKIIHil
P B - — Bu6miorera LLOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JI — Yu&HBIii-
19 3Hunm:1ﬁ:oﬂ};12§013060g;1611{—11;z 10 TEMeE Brbmaorexa LJOK
" ) " https://m.edsoo.ru/ff0d40c4
BemecTBa 1 XuMudeckue peakiuu
20 KonTponsnas padora Nel mo pazaeny 1 bubnuoreka [JOK
«IlepBoHaYanbHBIC XUMUYECKUE TOHSATHUSD) https://m.edsoo.ru/ff0d4290
B — . .
j | B e o Qo s B morea 10K
post p = ’ https://m.edsoo.ru/ff0d448e
O30H
29 dOu3nvecKue U XUMUYECKHUE CBOMCTBA bu6mmoreka [JOK
KHCIopo/a (peakiuu OKUCIICHUS, TOPEHHUE). https://m.edsoo.ru/ff0d4614
CriocoOslI mosTydeHus: KUCTIOpo/ia B BuGmiorexa LIOK
23 71a00paTOPHH U POMBIIIIEHHOCTH.

HpI/IMeHCHI/IC KHCJIOpoJa

https://m.edsoo.ru/ff0d497a
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TemmoBoit 3¢ (hekT XUMHUECKON peaKinH,
MOHATHE O TEPMOXUMUYIECKOM YPaBHEHUH,

bubmuoreka [JOK

24 9K30- ¥ SHAOTEPMHUYECKUX PEAKIUAX. https://m.edsoo.ru/ff0d4790
Tonnuso. 3arps3HeHue Bo3ayxa
IIpa eckas padora Ne 3 o teme
25 «IPIOJKI;I:I-I:HI/IKC EEO6H1};3HHG KI:/ICJ:OZIOILa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
bubmmoreka [{OK
26 Ionse 06 okcunax https://m.edsoo.ru/ff0d4c4a
Boopoag — 351EMEHT U IIPOCTOE BELIECTBO.
27 Haf:oiniHHe B [IPUpOJIE I")FeCT "Bo:IsI)lIyX bubmorexa [TOK
" ' ' https://m.edsoo.ru/ff0d4dd0
Kucnopon
duznueckre 1 XUMHUYECKHE CBOMCTBA
28 BoJIopoJia. CriocoObl IOTyYeHHS BOIOPOJIa B bubunorexa LIOK
’ https://m.edsoo.ru/ff0d4dd0
naboparopun. [IpumeHenne Bogopoaa
I1 §] Ne 4
29 | onysente 1 CoBmpanme sox0poxs BuGnmorexa LIOK
ya N P flopora, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
30 [ToHsATHE O KACIIOTAX U COJISAX bubmiorexa LHOK
https://m.edsoo.ru/ff0d50d2
. " bubnuorexka [JOK
31 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOIMYECTBA BEIIECTBA
32 ra3a o ero U3BeCTHOMY KOJIUYECTBY B bubanorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00BEMY
o | Dot otdon s o e B LOK
peakil . https://m.edsoo.ru/ffod5708
OTHOIIIEHUH Ta30B
34 PacueThl M0 XUMHUYECKUM YPAaBHEHUAM Bubmzorexa LIOK
M https://m.edsoo.ru/ffod4ddo
. bubmmoreka [JOK
35 dusnueckre U XUMHUYECKUE CBOMCTBA BObI

https://m.edsoo.ru/ff0d587a
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Cocras ocHoBauuii. [lousrue 00

bubmuoreka [JOK

36 HWHJIUKATOpax https://m.edsoo.ru/ff0d59e2
B .H
37 ueachmenmnae pacraops. Maccoras g0 bu6miorera LIOK
t PaGTROpHL- A https://m.edso0.ru/ff0d5b40
BEILIECTBA B PaCTBOpE
IT 6ota Ne 5
38 <<1PISI:IT“2:(G)§IJ<;$I[-I£: pc;Tclc}rB(:pO;I 2 :)f'll\gzjleﬂéHHOf/’I bubnmorexa LIOK
. . R https://m.edsoo.ru/ff0d5eba
MaccoBOM JI0JIeil paCTBOPEHHOTO BEILIECTBAY
39 O600menue o reme "Kucmopoa. Bogopon.
BOHa""
40 KonTponsnas pabora Ne2 o teme 1 bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
a1 Oxcuppl: cocTaB, KiaccupuKanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
2 enommn ooonm swdorepmis Bu6mnoexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [IOK
43 HOMEHKJIaTypa 18.02.2025 https://m.edsoo.ru/ff0d67ca
[Tonydenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
44 OCHOBaHUI 20.02.2025 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kiaccuuxaus
’ ’ bubnuoreka [JOK
45 ?OMGHKJ‘IaTypa. HpOBCPO‘IHa}I pabora 25.02.2025 https://m. edsoo.ru/ffodfee?
Oxkcuasl. OcHOBaHHUA
. bubmuoreka [JOK
46 [Tonyuenue 1 XuMUYECKHE CBOMCTBA KUCIIOT 27.02.2025 https://m. edsoo.ru/ffodfee?
) bu6mmoreka [JOK
47 Couu (cpenHue): cocTaB, HOMEHKIIATypa 04.03.2025 https://m.edsoo.ru/00ad9474
48 [TosmmyueHune u XuMHUYECKHE CBOMCTBA COJIEU 06.03.2025
49 IIpaktudeckas padora Ne 6. Pemenue 11.03.2025 bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/Jia4 IO TCMC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUIY.

00600uenue o Teme "OCHOBHBIE KJIACCHI

bubmmoreka [{OK

50 HEOPraHUYECKUX COCAMHCHUI" 13.03.2025 https://m.edsoo.ru/00ad9ch2
K 6oTa Ne3
51 OCHOBHIE KacoM ?{egprgz;szinx 1 18.03.2025 | Dbubmnoreka [JOK
“n e https://m.edsoo.ru/00ad9ela
COCTMHCHU I
52 ['eneTnueckas CBA3b MEKIY EnaccaMH 20.03.2025 BI/I6J'.II/IOT€Ka HOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
IT
S3 | e arewenon. Towsne o rpymnax 01042005 | buGmiorera LIOK
: o https://m.edsoo.ru/00ad9ffa
CXOJTHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepunoanueckas
54 cucTeMa XUMU4YecKux sneMeHToB /I, U. 03.04.2025 bubmuorexa [JOK
Menneneea. [lepuopl, rpynmel 1 T https://m.edsoo.ru/00ada52c
MOICPYIIITBI
Crpoenue atomoB. CocTaB aTOMHBIX SIIEP. bubnuoreka [IOK
5 N3oTomb! 08.04.2025 https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
9 bubmuoreka [JOK
56 anemeHToB Ilepuonnueckoit cuctemsr /1. U. 10.04.2025 https://m.edsoo.ru/00adabbe
Meunpeneena
XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA T10
57 ero nosioxeHuto B [lepuoauveckoit cucreme 15.04.2025 BH6J.IHOTeKa HOK
https://m.edsoo.ru/00ada824
. Y. MeHnaeneeBa
3navenue [leproandeckoro 3akoHa s
pa3BUTHUA HayKu U nipakTuku. /. U.
MenneneeB — y4€HBIN, IEAAror U
’ bu6mmoreka [JOK
58 }:pa)K,Z[aHI/IH. HpovBepqua;I pabota 17.04.2025 https://m.edsoo.ru/00adagbe
[lepuoanueckuii 3akoH u [lepuoanueckas
cucTeMa XMMU4eckux 3nemeHnToB /[, U.
MenneneeBa. Ctpoenue aroma"
59 DNEKTPOOTPULIATENIBHOCTh ATOMOB 22.04.2025 bubmiorexa LIOK

https://m.edsoo.ru/00adaab8
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XUMHWYCCKHUX JJICMCHTOB

bubmuoreka [JOK
60 HNonnas xumuyeckas CBsI3b 1 24.04.2025 https://m.edsoo.ru/00adac34
61 KoBanentnas (monsipHast ¥ HEMOJSIpHAs) 1 29 04.2025 BI/I6J.II/IOT€Ka HOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab8
Crenenb okucaeHus. Tect "Xumuueckas bubmmoreka [{OK
62 CBSI3b" 1 06.05.2025 https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHLHBIC PEAKITHH 1 bubumorexa [IOK
13.05.2025 https://m.edso0.ru/00adb076
64 OKHCIIUTETH U BOCCTAHOBUTEIIH 1 o bubmorexa [JOK
https://m.edsoo0.ru/00adb076
KonTpomsnas padora Ne4 no pazaeny
«Ilepnognueckuit 3akoH u llepnoanyeckas
bu6moreka [IOK
65 cuctema JI. I. Menneneea. Ctpoenue 1 1 15.05.2025 https://m.edsoo. ru/00adb4s6
aToMa. XumMuyeckas cBsi3b. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKITAN
66 O6006menue o pazaeny "Baxneitmme 1 bubmuorexa [JOK
MPEJICTABUTEIN HEOPTraHUYECKUX BEIIECTB" 20.05.2025 https://m.edsoo.ru/00adaab9
O6o06mmenue o pazaeny "Baxneimme bubnuoreka [JOK
67 " 1 _
MPEJICTABUTEIN HEOPIraHUYECKUX BEIIECTB https://m.edsoo.ru/00adaab9
O6006mmenue o pazaeny " Ilepuoanueckuit bubnuoreka [JOK
3akoH U [lepunoanueckas cucrema Jl. 1. https://m.edsoo.ru/00adb486
68 MenneneeBa. CtpoeHue aroma. XUMUYECKast 1 22.05.2025
cBs3b. OKHCIIUTEILHO-BOCCTAHOBUTEIbHBIC
peaKIum»
OBIIEE KOJIMYECTBO YACOB I10 68 4 66

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8- ki1acc: 6a30BbIN ypOBEHB: YUEOHUK; 5-¢ u3ganue, nepepadoranHoe, 8 kiacc/ 'abpuensn O.C., Octpoymon U.I"., CnankoB

C.A. AKHI/IOHCPHOC 06IHCCTBO «3parenbcTBO «HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJA

1. Xumus: 8-9 knaccel: 6a30BbIN ypoBeHb: MeToinueckoe nocodue k yueonukam O.C.I'abpuensna, U.I'.Octpoymona, C.A.CnaakoBa/
0O.C.TI'abpuensH, C.A.Cnankos. - Mocksa: [Ipocsemenne, 2022. - 80c.

2. Xumus. TeTpaap 11 1a00paTOPHBIX U MPAKTHYECKUX padoT. 8 kiacc. —2018

3. Xumus. [{unaktudeckuii Matepuail. 8—9 kiacchl: mocoOue s yauTesie oOrieodpas3oBart. yupexaeHuii/ A. M. Pagenkwii. - M.:
IIpoceemienue, 2011. - 127 c.

4. Xumus. 3agaunuk "¢ momontHukoM". 8—9 kimaccel: mocodue s obmeoopazosar. yupexaennit/ H. H. I'apa, H. U. 'abpyceBa- M.:

[Ipocsemenue, 2013. - 95 c.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/08

https://lesson.academy-content.myschool.edu.ru/04/09
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